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Looking Forward 


Wartime achievements in science are 
developing an era of progress which 
challenges the imagination, 

All that Spencer is doing now—pro- 
ducing microscopes, Delineascopes, per- 
iscopes, telescopes, aircraft and anti- 
aircraft gunsights, prism binoculars, 
azimuth instruments for directing artil- 
lery fire, tank sights, telescopic alidades 
for navigation, projectors for instruc- 
tion —will reap peacetime rewards in 
advanced knowledge, better manufac- 
turing techniques, finer instruments. 


At the war's end, Spencer will be 
readv to serve scientific and educational 
needs on a far broader scale than ever 


before. 
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A Twelve Year Program in Science 


THE RAINBOW READERS FOR THE FIRST SIX GRADES 
by Carpenter and Bailey 


CODE 
ist Grade Adventures in Science with Judy and Joe Red 
2nd Grade Adventures in Science with Bob and Don Orange 
3rd Grade Adventures in Science with Jane and Paul Yellow 
4th Grade Adventures in Science with Doris and Billy Green 
5th Grade Adventures in Science with Jack and Jill Blue 
6th Grade Adventures in Science with Ruth and Jim Violet 

Illustrated glossaries with over 400 pictures explain new scientific terms. 
1 complete Course of Study is furnished the teachers using the 
Rainbow Readers 
OUR ENVIRONMENT SERIES FOR JUNIOR HIGH SCHOOL 
by Carpenter and Wood 

7th Grade Our Environment: Its Relation to Us Relate 

8th Grade Our Environment: How We Adapt Ourselves to It Adapt 

9th Grade Our Environment: How We Use and Control It Wood 
FOR SENIOR HIGH SCHOOLS 

10th Grade New Biology by Smallwood, Reveley and Bailey Revel 

llth Grade Elements of Chemistry by Brownlee, Fuller, Elko 
Hancock, Sohon, and Whitsit 

12th Grade Elements of Physics by Fuller, Brownlee and Baker Phiz 

WORKBOOKS AND TEACHERS’ MANUALS 
Boston — New York — Chicago — Atlanta — Dallas — San Francisco 
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Particularly adapted for the construction of special appa- 
ratus and for breakage-repair, standard Pyrex Tubing and 
Rod is also a favorite in the school laboratory because it is 
easy to manipulate and has such a wide working range. 
Pyrex Tubing and Rod are machine drawn for uniformity in diameter and 
wall thickness. Rigid laboratory control further insures uniformity in composi- 
tion and physical characteristics. 
Tubing and Rod of Pyrex brand Chemical Glass No. 774 are furnished in the 
following range of dimensions: 
Standard Wall Tubing: 4 ft. lengths—3 mm to 100 mm OD 
Capillary Tubing: 3 ft. lengths— % mm to 3 mm bore 
Rod: 3 ft. lengths—5 mm to 10 mm OD 
For complete information refer to supplement No. 2 of Pyrex Laboratory 
Catalog No. LP 21 or, send for this supplement using the convenient coupon 
below. A helpful manual ‘‘Laboratory Glass Blowing with Pyrex brand Glasses’ 
is also available. Consult your Laboratory Supply Dealer for all ‘‘Pyrex’’ items. 





CORNING GLASS WORKS + CORNING, N.Y. 
Laboratory and Pharmaceutical Division (Dept. S4-33) 
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Pre-Induction Training in the High School 


JOHN M. 
University Laboratory High School 


6 PURPOSE of this discussion is to pre- 
sent some of the objectives for a pre-induc- 
tion program in the high schools, to review 
some of the problems connected with the 
offering of pre-induction ocurses, and to draw 
some conclusions as to the things that we as 
science teachers can do to make a pre-induc- 
tion program worthwhile. 


Objectives for a Pre-Induction Program 

I assume that every teacher is aware of the 
fact that much better teaching can be done 
when both the teacher and the student know 
the objectives for which they are working. 
The inclusion of “wartime” courses in our 
curriculum has offered us the opportunity of 
teaching certain subjects in which the student 
can see the immediate worthwhileness of the 
subject. It is our job to set up worthwhile 
objectives and then to stimulate and direct 
the student toward the achievement of these 
objectives. 


ag going further, I would like to com- 
ment briefly on some of the factors that 
influence our objectives. Pre-induction courses 
were developed as “wartime” courses and, 
therefore, their objectives should be “war- 
time” objectives. It seems to me to be only 
natural that such objectives should be de- 
termined in a large measure by the needs of 
the Armed Forces, of critical industries, and 
of pre-services that will contribute to the war 
effort. When these needs change, I personally 
belive that the objectives for the pre-induction 
courses should change. If they should not, 
then we teachers had better take stock of the 
Condensed from a paper presented before the Friday 


morning discussion group of the Missouri State Teachers 
Association, November 5, 1943, St. Louis, Missouri. 


APRIL, 1944 


MASON 


Columbia, Missouri 


philosophy by which we have been teaching. 

You are probably familiar with the ob- 
jectives for “wartime” courses as listed in the 
Victory Corps bulletin. We are interested, for 
the purpose of this discussion, with those ob- 
jectives listed as follows: Competence in Sci- 
ence and Mathematics, Pre-flight training, and 
The 


major objectives of a “wartime” program in 


pre-induction for critical occupations. 


mathematics and science are very effectively 
stated on page eight of the “High School 
Corps” bulietin,“Victory Corps Series, Pamph- 


let Number 7. These objectives are: 


“1. To inject definiteness of purpose and 
new drive for mastery into the conduct of 
existing courses. 

2. To emphasize those parts of existing 
courses which have real value in meeting 
wartime needs of pupils. 

3. To find present and real applications of 
principles in the military or production areas 
to use wherever possible. 

4. To develop new or emergency courses 
which may serve the needs of youth who have 
a short time to prepare themselves for entry 
into a specific field of military or civilian 
service. 

5. To plan refresher and supplemental op- 
portunities for pupils who have not recently 
studied such subjects as arithmetic or physics 
and will soon have need to use skills and 
understandings related to them. 

6. To devise means by which individual 
pupils or small groups within a more general 
class or course may direct their emphasis 
and study toward the special requirements of 
the field of work they are preparing to enter.” 


7 








THINK that you will agree with me that 

these are immediate major objectives for 
a “wartime” course, and I believe that they 
are typical of the objectives that you might 
set up for any of the pre-induction courses. 
I consider then to be worthwhile mainly from 
the standpoint of the teacher and in order 
for them to become vital to the student each 
objective would have to be broken down into 
specific objectives for specific courses. | 
realize that the foregoing statement is unnec- 
essary to the teacher that has a complete pic- 
ture of the correlation of objectives. The point 
I want to make is that specific course ob- 
jectives should definitely correlate with the 
objectives for a pre-induction program. 

To illustrate my point, I cite the objectives 
listed for Unit One. “How We Measure Mat- 
ter” in the Emergency Physics part of the 
bulletin “Wartime Emergency Courses For 
Missouri High Schools.” The objectives are: 

:. To 


measurement. 


orient the student in the use of 
2. To enable the student to make and ex- 
plain calculations regarding matter. 
3. To show the application of mensuration 
to the war program. 


I think that you can see here an effort to 
correlate this unit with some of the major 
objectives for an emergency course in Physics. 
This is the thing that we should constantly 
strive to do in developing unit objectives for 
our pre-induction courses. 


N DEVELOPING the objectives for our 

courses, | thing that we will miss a rare 
opportunity if we do not attempt to stimulate 
the student into wanting to plan and in help- 
ing to plan the objectives for the course. A 
great many of our students know at least what 
they intend to do in the near future, such as 
try for the air corps, and, we should use the 
present situation to develop that desirable co- 
operation between teacher and student. It is 
my belief that goal directed activity will stimu- 
late better initial responses, will make for 
more effort on the 
part of the student, which will in turn lead to 
improvement and fixation of the thing to be 
learned. The development of worthwhile ob- 


8 


definite and conscious 





jectives will ,to my way of thinking, pay large 
dividends to the student. 


Some Problems in a Pre-induction Program 


In a recent issue of the Kansas City Teacher 
there appeared an editorial entitled “Priority 
of Educational Priorities.” and in this editorial 
the fact was emphasized that educators are 
being urged to provide certain pre-induction 
courses. At the same time, they are also being 
urged to provide courses and activities that 
are not directly related to the war effort, but 
still of sufficient importance to be included in 
the curriculum. Just what things are to be 
given priority ? 

I believe that a great many of us have been 
confronted with similar problems. As I have 
already suggested, our goals should be de. 
termined by certain needs, and it seems to me 
that we are apparently at a place where we 
need to have some of the factors which de. 
termine our goals clarified. If such a question 
as the Armed Forces’ actual plans for stu- 
dents with pre-induction training could be 
answered, it would throw some light on the 
advisability of offering certain courses. The 
same could be said for critical manpower 
needs and other pre-service training needs. 
Authoritative statements and reliable surveys 
should prove of value in determining “war- 
time” priority for educational priorities. 


NOTHER problem is that of teacher short- 

age. There is not, as I see it, any immedi 
ate solution. Teachers in related fields have 
helped by volunteering to teach some of the 
pre-induction courses. They have by hard 
work undoubtedly offered satisfactory courses, 
but there is even too few of these teachers. 
The government is aware of this shortage, but 
as yet, as far as I know, have done nothing to 
remedy the situation. Thus in certain pre 
induction courses, the lack of anyone quali- 
fied in the field or in related fields has made 
the offering of these courses impossible. Fun- 
damentals of shopwork being an example. 

Both the large city school and the smaller 
high school are confronted with problems pe- 
culiar to their own school. The small school 
has such problems as whether to drop sub 
jects, such as physics and chemistry, and 
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offer subjects, such as pre-flight or some other 
pre-induction course, or to try tu offer both. 
Laboratory equipment and adequate labora- 
tory space are also problems encountered, as 
well as the teacher shortage problem. Again, 
| believe that our objectives must be known 
in order to solve these problems effectively. At 
the present time, I think that in a school hav- 
ing a small enrollment, such courses as chem- 
istry and physics should be retained and that 
the content material be organized around ob- 
jectives which would emphasize their war 
It is possible, 


_ LARGE city school has too many prob- 


lems connected with a pre-induction pro- 


application and importance. 


eram to attempt to list them here. The question 
of priorities is very apparent in the large city 
high school. I shall not attempt to cite nor 
to suggest solutions for any of the problems 
of the large city’s pre-induction program. 
However. these problems would make an in- 
teresting basis for fruitful group discussion. 

Concerning this question of problems con- 
nected with a pre-induction program, I think 
that it is a good sign to see administrators 
and teachers in both the large and small cities 
studying current problems. and attempting to 
solve these problems. From such studies, a 
better curriculum will doubtlessly be devel- 
oped for both the large and the small high 


school. 


Some Suggested Things That Will 
Contribute To The Worthwhileness Of A 
Pre-induction Program In The High School 


N ORDER for a pre-induction program to be 
worthwhile. the program should be founded 
on some sound concepts. ] should like to close 
my discussion with some suggestions for mak- 
ing a pre-induction program worthwhile. 

First. I believe that teachers should have a 
basic understanding of the reasons for offer- 
ing pre-induction courses. This understanding 
involves the needs and the purposes to be 
served by such courses. Therefore, teachers 
should set up definite objectives for their 
courses, and they should teach in the light of 
the objectives which they set up. 

Second, administrators and teachers need to 
know the truth of “wartime” needs, so that 
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they may plan, in good faith, the programs 
for their schools. They should examine care- 
fully the available information as to “war- 
time” needs, and the objectives which they 
eventually set up should be based upon their 
findings after careful study. It would be help- 
ful if the government would furnish to school 
officials up-to-date information as to their 
needs. Some effort has been made in this 
direction and programs based upon such in- 
formation are definitely more satisfactory 
from both the administrator’s and the teach- 
ers viewpoint, than programs which are ini- 
tiated just to have a pre-induction program. 


HIRD, teachers can add to the worthwhile- 

ness of their classes by taking advantage 
of the impact of the war influence on the stu- 
dents with which they work. Students, as a 
whole, are motivated to do, to the best of 
their ability, something that will better fit 
them to serve their country. Therefore, in- 
sead of strictly textbook teaching, more stu- 
dent planned activity can be brought into 
actual practice. offer 
fine opportunities to develop student-teacher 
relationships that are conducive to good learn- 


Pre-induction courses 


ing situations. 

Fourth, pre-induction courses by stressing 
modern problems and the application of 
known facts to everyday situations, breaks 
away from some types of traditional teaching, 
and in so doing, provides information that 
will not only be usable during wartime, but 
also during peacetime. The teacher should 
bring their subject content material up to- 
date. 

Fifth, in order for a pre-induction program 
to be worthwhile, the teacher must stimulate 
and direct the student according to the stu- 
dent’s abilities and aptitudes. Guidance is 
sill a vital part of the work of the teacher. 


IXTH, it is my firm belief, that even though 

our immediate problem is to train students 
for specific tasks and our immediate objectives 
are “wartime” objectives, we still must keep 
alive the spark that underlies the philosophy 
of the good life. 

For our pre-induction courses to be really 
worthwhile, we must train students for the 
present and for the future. 
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Merging of National Associations 


NE OF the most promising forward steps 

in the coordination of science teacher as- 
sociation activities that has occurred in many 
years is that of the merging of the American 
Council of Science Teachers and the American 
Science Teachers Association as now proposed 
by leaders of each of these groups and by 
leaders of other science teacher organizations. 

This forward looking move taken at the 
recent Pittsburgh meeting of representatives 
of the leading national science teacher organ- 
izations was not taken in haste, but came 
as a result of careful study of organization 
problems. The move has been advocated by 
leaders of both the A.S.T.A. and the Ameri- 
can Council for several years and has been 
quite carefully as well as favorably consid- 
ered. The chief difficulty seemed to be that 
concessions had to be made by both groups 
in order for merging to be possible. 


HE METHOD of merging chosen is most 
fortunate. By forming an entirely new or- 
ganization to absorb both groups, all bar- 
riers to the establishment of a strong and 
Under the 
plan all interests concerned can feel they are 


unified association are removed. 


fairly served, as no requirements are imposed 
by the original groups and adjustments can 
be made as needed. 

The plan of organization of the proposed 
new National Science Teachers Association 
is especially outstanding in two ways. It close- 
ly ties the groups to the two largest national 
organizations of interest to science teachers, 
the National Education Association and the 


American Association for the Advancement 
of Science, and it allows other science teacher 
groups to affiliate with the National Science 
Teachers Association and work closely with it 


in furthering an active program. 


EING a department of the N.E.A. 
the association to have a close working re- 
lationship in the educational field. This fea- 


10 


allows 


ture has already proved of great value jn 
cooperative action during this present war 
period. Being an affiliate of the A.A.AS, 
brings closer contact with the research phase 
of and the advancements in pure science, and 
also helps to give those interested in pure 
science a better concept of and a greater 
interest in the science education problem. The 
close relationship to the A.A.A.S. deserves to 
be maintained. 

The matter of other science teacher groups 
affiliating with the National Science Teacher 
\ssociation is also a vital feature, as it allows 
close cooperation among organized groups 
and permits more effective work. (See the 
statement of science education problems on 
Affiliation will 


no doubt remain flexible as in the past to 


page 12 to be considered.) 


meet the needs of the various organizations. 
In any event direct membership in the new 
national association should be encouraged as 
a means of increasing its strength just as 
is the case with the N.E.A. 


OR FURTHER information concerning the 

new association, all should read the state- 
ment concerning the merging of the American 
Council and the A.S.T.A. (see pages 12 and 
13) and also the constitution of the new 
National Science Teachers Association. Mem- 
bers of these organizations are urged to send 
in their vote on the proposition to the proper 
officer as indicated at the close of the article. 


* 


REPORT CHANGE OF ADDRESS 


If you change your school address during 
the summer, report the change to The Science 
Teacher so you will receive your October issue. 
The post office does not forward second class 
matter and the October issue would not reach 


you. 
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Edited by NATHAN A. NEAL, Secretary 
AMERICAN COUNCIL OF SCIENCE TEACHERS 


HE 1944 election of the ACST is being con- 
pe by means of ballots included within 
each member’s copy of the April issue of the 
Science Teacher. The nominating committee 
has given careful consideration to various 
possibilities in connection with the 1944 elec- 
tion. After due deliberation, the committee 
has decided the most effective policy is to offer 
a slate which lists the names of all of the 
present officers as candidates for a second 
term. The ballots include spaces for write-in 
candidates for the various offices. These bal- 
lots should be returned by direct mail to the 
Secretary of the Council as indicated at the 
bottom of the ballot. 
especially invited to fill in the spaces provided 


Council members are 


on the ballot for suggestions concerning im- 
proved service of the Council and topics which 
it would be desirable to have discussed through 
articles in the Journal. 

A major factor in the thinking of the nom- 
inating committee has been the proposed one- 
day Council meeting in Pittsburgh on July 4, 
1944. 


that present officers are in a position to ef- 


The committee has wisely assumed 
fectively arrange and conduct a meeting. The 
problems which have arisen during the con- 
ventionless year of 1943 will be brought up 
for discussion. The theme of the one-day 
sessions on July 4 will be “The Influence of 
the War on Science Teaching.” This theme 
will be carried on through the 1944 Yearbook 
of the Council which is planned to appear as 
a supplement to the October, 1944 issue of 
the Science Teacher. 


F ANY Council member who reads this state- 
ment has any suggestions for speakers who 
are especially qualified to discuss specific as- 
pects of the influence of the war on science 
teaching or to prepare articles related to this 
theme for the 1944 Yearbook, any such sug- 
gestions would be appreciated by the secretary. 
who is also Chairman of the Yearbook Com- 
mittee, and should be sent in immediately, in 
order to be useful in the early planning for 
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both the convention and the Yearbook. Topics 
planned for discussion include the fields of 
pre-flight aeronautics, pre-induction electricity 
and mechanics, biology, physics, and chem- 
istry ; “Look 
“Science Teach- 


Post-War 


also, general statements on 
Ahead in Science Teaching,” 
ing for the Early 


others. 


Period.” and 
If any Council member has material on 
changes which have taken place in his own 
classroom, or in his school, due to the War. 
send brief descriptions of these to the Editor 
of the Yearbook. It is hoped that the 1944 
Yearbook may include a section on such brief 
summaries of wartime science teaching ex- 
perience. 

Send your Council membership dues to your 
state director or any officer of the Council. 


* 
MEMBERSHIP 


The National Educational Association rec- 
ords show that they are well on the road to 
reach their quota of 330,000 members by 
May 3lst as on Dec. 31st they had surpassed 
by 20,000 the total membership for the 1942-3 
school year. 
Likewise the American Council of Science 
Teachers has shown a fine increase in mem- 
bership already having surpassed the 1942-3 
school year membership by 
0%. 


approximately 
If each of you would secure a mem- 
bership from a fellow teacher, our membership 


doubled. How 


more than 


* 
ARKANSAS MEETING 


Dr. Charles H. Cross. The Council’s State 


could easily be 
about it? 


Director, arranged a very successful program 
Arkan- 
sas, which was held at Fayetteville, on Friday. 
February 18th. Lt. Col. Jay Dykhouse of the 
Eighth Service Command of the Pre-Induction 
Branch of the War Department, was the princi- 


for the science teachers of Northwest 


pal speaker. Continued on page 33 
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One Big Association for Science Teachers 


National Science Teachers Association 
Formed To Join For National Service The Two National 
Science Teacher Organizations. 


HE AMERICAN Council of Sicence Teach- 

ers, a Department of the N.E.A., and the 
American Science Teachers Association, an 
affiliate of the A.A.A.S., will shortly be merged 
into a unified national organization, named 
the National Science Teachers Association, 
when the membership of the two fusing organ- 
izations approve this forward step toward 
unity and greater effectiveness. Other influ- 
ential organizations interested in science teach- 
ing will cooperate by affiliating with the uni- 
fied N.S.T.A. 

Action toward the merger was taken at a 
conference of representative delegates of lead- 
ing science teacher organizations held at Pitts- 
burgh on Saturday, April 1, and Sunday, 
April 2. 

The N.S.T.A. was actually organized by 
adopting a constitution and temporary by-laws, 
pending action by the A.C.S.T. and A.S.T.A. 
and the development and adoption of perma- 
enent by-laws. Temporarily the organizing 
committee under the chairmanship of Dr. 
Philip G. Johnson, of Cornell, will serve as the 
board of directors, but provision has been 
made for the retirement of this committee 
when the officers and directors, representative 
of all fields of science teaching, are ready to 
take over, as the first regular officers of the 
N.S.T.A. 

To assure that an additional organization 
will not result, the liquidation of the new 
N.S.T.A. on Dec. 31 of this year is provided 
in the event that the fusion has 
accomplished by that time. 


not been 


Platform for Action 
A PLATFORM for action on behalf of sci- 


ence teachers was tenatively adopted at the 
Pittsburgh conference. This explains that 
N.S.T.A. shall formulate and promote adop- 
tion of programs for science instruction at 
elementary, and college 
training and certification of science teachers. 
Policies are to be enunciated with regard to 


secondary levels, 


12 


individual laboratory work, apparatus and 
equipment, textbooks, science clubs, visual and 
auditory aids, discovery and development of 
of in- 
structional materials developed by different 


agencies. 


science talent. and the coordination 


The platform will be concerned with the 
contribution of secondary school science to the 
war on military and home fronts, science 
studies for those returning from war service 
or industry, programs of adult education in 
science, the effect of a possible year of na- 
tional service for all boys and girls in the 
post-war era, and decreasing the lag between 
developments in research laboratories and 


work in science classrooms. 


THER policy problems in education to be 

considered include: coordination of voca- 
tional and liberal education, health, interna- 
tional relation, conservation, leisure-time ac- 
tivities, use of science for solving human 
problems and for human betterment. intercul- 
tural relations, guidance, etc. 

Merger of A.C.S.T. and A.S.T.A. into the 
N.S.T.A. is made feasible by the following 


circumstances : 
Both use the same magazine 
Memberships overlap considerably 


Purposes and objectives are similar. 


PwN = 


Services rendered are parallel. 


THE CONSTITUTION FOR THE 
NATIONAL SCIENCE TEACHERS ASSOCIATIONS 


Article |. 
Name and Affiliations 


Section 1. This organization shall be known as the 
National Science ‘Teachers Association. 


Section 2. This organization of science teachers 
shall be an affiliate of the American Association 
for the Advancement of Science and a department 
of the National Education Association. Through 
cooperating organizations it shall have official 
connections with other scientific and professional 
groups. 


S 


_ 


ction 3. The letters N.S.T.A. as hereinafter used 
shall mean this single general organization ol 
science teachers. 
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Article II. 


Purposes 


Section 1. 
Science Teachers Association shall be to stimulate, 
improve, and coordinate s« ience tecahing at ele- 
mentary, secondary, and collegiate levels of in 
struction. 


The general purpose of the National 


Section 2. The general aims which are to be pur- 
sued in atempts to achieve the general purposes 
are as follows: 

a) To make the influence of science teacher or- 
ganizations a potent force through the uni 
fication of their efforts. 

b) To initiate and maintain a national effort 
by scientists and educators to the end that 
the sciences may be given a just and reason- 
able opportunity to serve the needs of all 
youth and adults. 

c) To plan a long range program for the im 
provement of science teaching. 

d) To assist scientists and science teachers to 
work together and have a voice along with 
other groups; such as teachers in other sub- 
ject matter fields, supervisors, and adminis 
trators, in defining plans and_ policies for 
public education. 

e) To stimulate widespread and intelligent co 

operative action on problems related to sci 

ence teaching 


Article III. 
Membership 


Section | Ihe qualifications, classifications, and 
rights of members shall be as defined in the by 
laws. 

Article IV. 
Officers and duties 


Section 1. ‘The officers of the N.S.T.A. shall consist 
ol a president, one or more vice-presidents, a 
secretarv, a board of directors, and such othe 
officers as shall be prescribed in the by-laws. 
ction 2. The powers and duties of officers and 
directors, together with the method of their elec 
tion, shall be as prescribed in the by laws 


< 


Article V. 
Amendments 


£ 


ction | Amendments to this constitution shall 
be made by a 2/3 vote of the board of directors 
and subject to such requirements as may be pre 


scribed in the by-laws 


By-laws 


The board of directors shall consist of the follow 

ng members of the organizing committee. 

1. Maurice U. Ames, New York City Federation 
of Science Clubs 

2. Florence Billig, National 
in Science ‘Teaching 

3. John C. Hogg, New 
Teachers Association 

!. Norman R. D. 
Science Teachers 

» Emil L. Massey, Central Assn. of Science and 
Mathematics Teachers 

6. Morris Meister, 
Association 

i. W. H. Michener 


leachers 


APRIL, 


Assn. for Research 


England Chemistry 
Jones, American Council of 
Leachers 


American Science 


American Assn. of Physics 


1944 


8. Hugh C. Muldoon, Catholic 
Science Teachers 

9. Laurence L. Quill, Division of Chemical Ed., 
American Chemical Society 

10. Merle A. Russell, National Association of Bi- 
ology Teachers 

ll. Reuben T. Shaw, Middle State Association of 
Science ‘Teachers 

12. Dwight E. Sollberger, American Nature Study 
Society 
Philip G. Johnson, Acting Chairman, Cornell 
University and the Ithaca Public Schools. 


Ihe board shall continue to function until the 
proposed consolidation of the American Council 
of Science Teachers and the American Science 
Teachers Association shall have been completed 
and approved by this board, at which time the 
board shall be reconstituted in accordance with 
the consolidation of the Council Association. 


Conference of 


Ihe board may add to its membership and take 
all other action it deems necessary. 


Unless the consolidation of the Council and the 
Association is effected by Dec. 31, 1944, the 
N.S.T.A. shall go out of existence. 


The board of directors may take action by mail 
or telegraphic ballot 


Organization Unity Provides Strength 
RGANIZATION unity can provide strength 


for the promotion of sound principles and 
Past efforts at 
cooperation and united action in this field 
have not been sufficiently successful. The war 


practice in science teaching. 


and its certain aftermaths raise new and criti- 
cal problems for science teaching and teachers. 
These can not properly be solved by local or 
special groups acting alone. There is great 
need for coordination and for singleness of 
purpose on a national scale and at all levels of 
the educational system. 


* 
Your Vote on the Merger 
is Needed 


Do you approve giving authority to your 
executive committee to proceed with such 
steps as are necessary for effecting the 
merger of organizational resources of the 
A.C.S.T. and the A.S.T.A? This vote will be 
closed and counted on May 10, 1944. 

A.S.T.A. members should register their vote 
on the proposed merger by writing directly 
to: Dr. Morris Meister, High School of Science, 
120 E. 184th Street, Bronx, New York City. 

American Council members please write 
“Merge” or “Do not merge” on the election 
ballot and send it to Mr. Nathan A. Neal, 
Board of Education, Cleveland, Ohio. 
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Effect of Pressure on Boiling Point of Water 


A HIGH SCHOOL PHYSICS DEMONSTRATION 
M. J. W. PHILLIPS 


West Allis High School 


IMPLE, and easily made apparatus can be 

assembled to demonstrate the relationship 
of temperature and pressure in boiling water. 
Figure I. shows a diagram for the arrange- 
ment of the flasks and mercury manometer 
tube. The whole is mounted in permanent 
form upon a base board and can be kept in- 
tact from year to year. Most of the material 
consists of scrap pieces and can be assembled 
by an ingenious pupil as a project. 

The base board is a piece 714 inches wide, 
%4 inch thick, 18 inches long. Two cleats 
are fastened under this board as shown. Along 
one side of this board, two 14 inch holes are 
bored through which are glued the twelve 
inch lengths of one-half inch dowel rod which 
support a strip of wood 1 by 11% inches, 18 
inches long. This strip serves to support the 
flasks and the board holding the yard stick, 
meter stick, and mercury manometer tube. 

The flasks are supported by %¢ inch car- 
riage bolts, fastened to the strip supported by 
the dowel rods. The center flask, 250 cc., is 
supported by a burette clamp attached to a * 
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FIG. 1. Arrangement of apparatus to measure pressure. 
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FIG. 2. Electric heating unit attached to laboratory 
ring. Note strip of metal held in place by dry cell bind- 
ing post. 


inch carriage bolt, 10 inches long. This is 
fitted with two nuts, one on each side of the 
strip to hold it firmly. The large flask, 500 ce., 
at the left is held in place by a burette clamp 
fastened to a *x inch carriage bold 6 inches 
long. This bolt is also attached to the same 
strip supported by the dowel rods as described. 
This arrangement keeps the flasks in perfect 
alignment. 

HE ELECTRIC heating unit is supported 

under the flask by a * 
bolt attached to the base board as shown in 
Figure |. and Figure III. This electric heating 
unit is 500 watt. 


x by 10 inch carriage 


discarded electric 
cooking utensil. It was furnished by one of the 
pupils in the physics class. Figure II. shows 


from a 


how it is attached to a standard laboratory 
ring, which supports it on the bolt in place of 
a ring stand. This electric heating unit will 
boil the water under atmospheric pressure, in 
the flask, in about five minutes. 

The pressure measuring device at the right. 
Figure I. and Figure III., consists of a board, 
3 inches by 34 inch, 31 inches long, screwed 
onto the strip supporting the flasks as shown. 
The lower end is 21% inches above the base 
board in order that a small dish of mercury 
can be placed under the end of the glass tube 
fastened to the board. On the right of the glass 
tube is a yard stick cut to 30 inches; on the 
left a meter stick cut to 75 centimeters, in 
length. These sticks are slotted with a 3/16 
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FIG. 3. Reading tem- 
perature and pressure .¥ 
from apparatus. 


% 
yeh 


inch slot into which is fitted a 3/16 by 11% 
inch stove bolt with wing nut. This serves to 
adjust the yard stick and meter stick to mea- 
sure accurately the distance from the top of 
the mercury in the dish to the top of the mercu- 
ry in the tube. The lower slots have loosely 
fitting screws and washers so the sticks will 
slide up and down easily. 


GLASS tubing connecting the various 
parts as shown is put in place after the 
equipment is built. The glass tubing is bent 
in such a manner as to have as few rubber 
connected joints as possible. Air and steam 
is carried directly from the boiling water in 
the 500 cc. flask at the left to the 250 cc. flask 
in the center, which serves as a trap for any 
\ thermometer is placed 
through the rubber stopper in the flask at the 
left to record the temperature. There is a T 


condensed water. 


tube at the top of the mercury manometer and 
is connected as shown with short pieces of 
rubber tubing. 

The 500 ce. flask can be filled 24 full of 
water and the stoppers and glass tubing ce- 
mented in with rubber cement. This serves to 
keep all the joints air tight. The water can 
be kept in the apparatus from year to year, 
since evaporation is very little when used for 
short periods at a time under low temperature 
and at reduced pressure. 

This equipment needs only to be attached to 
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an electric outlet, an aspirator, and a dish of 
mercury placed under the manometer tube. 
It is then ready for operation. 

Figure IV. shows a graph, made from the 
This 


graph gives excellent practice in plotting data. 


readings taken with this equipment. 


The pupils are asked to prepare their own 
Continued on page 34 
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Report “Teaching Suggestions for P. I. T. 
Bulletin 101, Fundamentals of Electricity” 


R. WILL BURNETT 


Stanford University 


[CONTINUED FROM FEBRUARY ISSUE} 


Vi. ELECTROMAGNETISM 
h* INDICATED in the section on Magnetism, 

the applications of electromagnetism in mil- 
itary operations are very important. For pre- 
induction training, the student will see the 
practical significance of his work with electro- 
magnetism if instruction is oriented toward 
motors and communication devices in which 
this phenomenon finds expression. 

The student has already become familiar 
with the principles and theory of magnetism. 
In this unit, study is focused on an understand- 
ing of the principles of electromagnetism, and 
upon uses of the electromagnet in machines 
and devices. Many applications of the electro- 
magnet appear in familiar devices, which are 
also used or are counterparts of those used 
in warfare. Thus the instructor may readily 
secure or improvise demonstrator equipment 
for effective teaching. 

Opportunity for a great deal of direct ex- 
perience with electrical devices should be pro- 
vided. Solenoids, the circuit breaker, simple 
relays, telegraph apparatus, electric balls, tel- 
ephone receivers, and other electrical devices 
may be studied in detail. Simple working 
models which may be constructed will aid the 
student in attaining a much clearer under- 
standing of electromagnetism in practice and 
theory. The use of electromagnets in automo- 
bile circuits, studied in detail, should be es- 
pecially valuable to the prospective inductee 
because of the general similarity of such cir- 
cuits to those of military vehicles. 


Illustrative Activities 
1. Simple electromagnets may be constructed 
with and without soft iron cores and their 


*This report was drawn up by R. Will Burnett, Assistant 
Professor of Science Education, Stanford University, formerly 
consultant of the Pre-induction Training Branch of the War 
Department. The following persons collaborated in the report 
Philip G. Johnson, Cornell University: Lester Williard, Eliza- 
beth, New Jersey; Nelson Becker, Albany New York; Millard 
W. Bosworth, Vermont Academy, Santon River, Vermont; and 
Wendell P. Gee, Detroit, Michigan. 
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relative strength determined. (Use a rheo. 
stat and ammeter in the circuit to provide 
a constant current strength when making 
comparisons of strength.) The strength of 
the magnets may be determined rough); 
by the quantity of tacks or small nails they 
will pick up. Add turns of wire and note 
the difference in strength when the current 
flowing through the magnet remains con- 


stant. 

2. Examine the construction of a telephone 
receiver, an electric bell or buzzer, a door 
chime, a telegraph relay, telegraph sound. 
er, and circuit breaker. Experiment with 
these devices, noting the action of the elec- 
tromagnets they employ. 

3. Simple buzzers, relays. circuit breakers, 


and telegraph keys may be constructed 
and operated by the students. 

1. In their reading, students may be interest: 
ed to learn more about the use of relays in 
apartment houses( releasing the door latch 
from a distance). in telephones ( particular- 
ly dial telephones where many thousand 
relays make the necessary contacts) , and in 
elevator signals, etc. 

5. Certain automobiles are started by pressing 
a small button with the hand. This acti- 
vates a relay which makes the contact for 
turning over the starting motor. The relay 
may be studied by diagrams or in the 
actual mechanism. 


Vil. METERS 

i INSTRUMENT panel of an airplane is 

a maze of meters, indicators. and gages 
which are meaningless except to those trained 
to read, understand and interpret them. But 
the safety of plane and occupants may be 
dependent also upon the accuracy with which 
each instrument fulfills its function. 

This suggests a type of preliminary training 
that may well be valuable for the prospective 
inductee, since the Army has use for men who 
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understand the operation and construction of 
meters. The student’s experience with meters 
in his home has doubtless impressed him with 
civilian dependence on measuring instruments. 
He should also be given experiences which 
enable him to visualize the function of meters 
in military operations. 

Inherent in the use and maintenance of 
meters is a great respect for their delicacy 
and for the precision with which they must 
measure. It is important that students be im- 
pressed with the delicacy of precision meters 
and the care needed in using and maintaining 
them. Because of the small contact area be- 
tween pivot and jewel (so designed to reduce 
friction) there is an extremely high pressure 
on the pivot. This presure is enormously in- 
creased with rough handling or dropping of 
the instrument; the result may be that of crack- 
ing the jewel or mushroom pivot. 


ea CIRCUIT placement of voltmeters, am- 
meters, and ohmmeters should be carefully 
analyzed in relation to partial and total cir- 
cuit measurement. Internal and external cir- 
cuits should be recognized. Moreover, skill in 
the use of meters implies familiarity with the 
units of measure and their significance. 


Illustrative Activities 


1. Students should observe the construction 

and operation of galvonometers, ammeters, 
The differences between 
the D’Arsonval galvanometer and the West- 
on type instrument may be studied. Essen- 
tial parts and functions of the Weston 
permanent-magnet, moving-coil instrument 


and voltmeters. 


should be noted; for example, pivots, jew- 
els, springs. damping frame, pointer and 
counterweight, and zero adjuster. 


Nm 


The principles underlying operation of 
meters may be better understood by the 
students if they experiment with the con- 
struction and calibration of one or more 
types of meters, using simple equipment 
and varying current strengths and resist- 
ances. 

3. Students should practice placing meters in 
various circuits and taking readings. (The 
activities listed under Section V may have 
provided the students with sufficient ex- 
perience of this type.) 
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Vill. HEATING EFFECTS OF 


ELECTRIC CURRENT 


peony attached to the starting motors of 
tanks, Army trucks, and armored vehicles 
are short and heavy—possibly one inch in 
diameter. A loose and frayed cable, or one 
which has been wrenched loose from its at- 
tachment leaving a few strands of small diam- 
eter will, of course, become overheated and 
possibly burn off at a moment of crucial im- 
portance. 

The Army driver and the Army maintenance 
man must understand the fundamental rela- 
tionship of resistance, current, and heat ex- 
pressed in the formula: Calories of heat equal 
.24 I?RT. The student should be led to see 
these fundamental principles in their appli- 
cation in generators, motors, heating filaments, 
and so forth. 

The heating effects of an electric current 
are put to many uses in military operations 
as in welding-arcs, audiones, carbon-electrode 
searchlights, incandescent lamps, unit heaters 
such as hospital heating pads, the pilot’s suit- 
heater, stoves, and space heaters. Many such 
effects are in an indispensable feature of mili- 
tary operations, but they may create diffi- 
culties in the form of over-loaded, over-heated 
circuits that call for expert handling. 


XAMPLES of the transformation of electrical 

energy into heat energy are well known 
to the student, but over-heating of circuits is 
usually prevented by devices of which he is 
seldom aware. 

The student should have experiencce with 
the safety factors of heat fuses and circuit 
breakers. He should be familiar with types 
of lamps such as the incandescent and the 
fluorescent, and he should understand the 
heating effects and current drain in series and 
parallel circuits. 


Illustrative Activities 


1. Suspend a section of nichrome wire on an 
insulating stand and connect in series with 
a rheostat and a fifteen- or thirty-ampere 
fuse. Decrease the resistance in the rheo- 
stat and observe the increasing amount of 
heat in the nichrome wire. 

Study the heating effect on a wire of in- 
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creasing the current or the resistance. If, 
in the above experiment, an ammeter is 
placed in series with the resistance wire, 
the calories of heat produced may be de- 
termined by application of the formula; 
calories equal .24 I?RT. The fact observed 
in Experiment 1, that the heat is increased 
as the resistance is reduced, may be shown 
mathematically by use of the above form- 
ula. 

Repeat the experiment with an ammeter 
in the circuit, using a nichrome wire of the 
same diameter but half the length. Leave 
the rheostat set as it was when the entire 
length of wire was used. Repeat with one- 
fourth the length of the original wire. Note 
the results in increased heat and determ- 
ine the increased heat by use of the above 
formula. The should be led to 
understand the danger of overheating re- 


student 


sulting in a burned-out wire and the possi- 
bility of a fire from the arc produced when 
the wire separates. 

Examine various heating elements such as 
those found in toasters, heating pads, etc. 
Attach such a device to the 110-volt power 
source in with an ammeter. De- 
termine the resistance of the device by ap- 
plication of Ohm’s Law and compute the 
production of heat over a short period of 
time. 


series 


Examine cartridge and plug type fuses. 
Place a fuse in a single socket without 
other resistances and attach to the 110-volt 
source. Examine the burned-out fuse. Dis- 
cussion should center on the use and ne- 
cessity of fuses, properly selected to allow 
the passage of current which is safe for 
the wires in use in a circuit. 

Examine the fuse in an automobile circuit 
and consider the danger of replacing such 
a fuse with a fuse of considerably higher 
rating. 

The electrical thermostat may also be stud- 
ied. Note the action of an oven thermom- 
eter, using the same principle, when a 
Refer- 
ence should be made to the use of electrical 
thermostats which will permit temporary 
overloads but will break the circuit if 
the overload is continued for a sufficient 


direct source of heat is applied. 





number of seconds to heat the bimetalli 
bar and cause it to bend. 


IX. WORK, ENERGY, AND POWER 


HE FUNDAMENTAL fact that energy may 


be transformed into other forms underlies 


both the production and use of electricity in 
practical affairs. Students will have already 
had considerable examples of this transforma- 
tion of energy in their study of the production 
of electricity through friction and chemical 
action. Attention may be directed here to the 
fundamental units of energy, work, force, and 
power and to these concepts as they apply 


to electrical devices. 


The preceding unit considered the transfer 


of electrical energy to heat energy. This sec- 


tion may therefore include the transfer of heat 


energy to electrical energy, with attention to 
the practical importance of this transfer in 


the thermocouple. 


Illustrative Activities 


No 


w 


The thermocouple provides a ready indica- 
tion of the temperature of motors. Mili- 
tary aircraft use them in various parts of 
the engine. The students should study the 
nature of the thermocouple and the ad- 
vantage of this heat-indicating device in 
producing a thermoelectric effect which 
can be read on a properly calibrated 
milli-voltmeter in the cockpit of a plane. 
The effect of a thermo- 
couple may be noted by twisting together 
the ends (such 
as iron and copper), and attaching the 
other ends to a galvanometer. 


thermoelectric 


of two dissimilar wires 
Apply a 
direct source of heat to the ends twisted 
together and note the effect on the gal- 
vanometer reading. Increase the heat and 
note the effect. The 
able to see the possibility of calibrating 


student should be 
a dial so that a direct reading of tempera- 
ture might be made. 

The above is one example of the transfer 
of energy from one form to another. Dis- 
cussion may be centered on other transfers 
of energy—chemical to electrical, electrical 
to heat, mechanical to electrical, etc. 

The concepts of energy, work, force, and 
power should be developed through dis- 
cussion and simple experiments. The dis- 
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kinetic 


energy may be studied through analyzing 


tinction between potential and 
the action of the storage battery when 
charged and in process of discharging. 


Students should understand the definition 


ea 


of the watt as the unit of electrical power. 
They may experiment with common elec- 
trical devices to determine the wattage by 
taking voltmeter and ammeter readings. 
These may be compared with the listed 
ratings on the devices. The watt-hour, the 
unit of electrical work, should also be 
learned in terms of its applications. 


X. INDUCED ELECTROMOTIVE FORCE 
HE GENERATION of electricity provides 


the motive force for innumerable devices 
essential to military operations. Airplanes, 
tanks, tank destroyers, tractors. jeeps, trans- 
port vehicles of many types must function 
faultlessly for maximum service. An_ indis- 
pensable unit in such performance is the gen- 
erator. Grasp of the fundamentals of electro- 
motive induction may be of inestimable value 
to the soldier whose responsibility it is to get 
his vehicle into action and keep it operating. 

In case of faulty operation of mobile units 
it is the job of the automotive electrician or 
the automotive mechanic to locate, diagnose. 
and if possible, correct the cause. The diffi- 
culty may sometimes lie in the generator. 
Diagnosis must be made quickly, based upon 
accurate knowledge, and repair. adjustment. 
or replacement effected. 

In addition to furnishing electric current to 
mobile units. generators are essential to the 
operation of lighting and communications 
systems, whose efficient performance must be 
constantly maintained. In the field. manually 
operated generators are sometimes used, as 
in target range communication systems. 


NSTRUCTIONS should be so designed as to 
cover not only the basic theory of A.C. and 
D.C. generators, but also to provide an abund- 
ance of practice with simple equipment and 
the assembling of generators. In this way the 
student learns the purpose each part of the 
generator serves, where the generator break- 
downs occur, whether repairs or replacements 
are required, how to make very simple adjust- 
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ments, and how best to take care of the gen- 
erator. 


Illustrative Activities 
1. The principle of induced current may be 

developed by simple experiments with 
magnets and wires and helixes connected 
Study of 


diagrams, and simple experiments should 


to galvanometers. references, 


result in a thorough understanding of gen- 
erator action. 


No 


The distinctive features of series-wound. 
shunt-wound, and compound-wound gen- 
erators should be studied. Attention may 
be called to the general advantages of the 


gen- 


compound-wound and shunt-wound g 


erators over the series-wound type. 
3. Considerable time could profitably be 
spent in the study of typical generators. 
such as those used in automobiles. Stu- 
dents should observe the construction and 
learn the elements of proper care and main- 
tenance. The effect of drawing more cur- 
rent than the maximum for which the 
generator is rated should be noted and 
reference made to the heating effects in 
wires as expressed by the formula: calories 
equal .24 RT. The nature of the current 
adjustor on automobile and_ other gen- 
erators should be studied. Simple experi- 
ments and the use of diagrams showing 
the lines of force cut by a rotating wire 
in a field may be used to make the action 
of the current adjustor clear. Proper lu- 
brication should be considered together 
with the danger of excessive oiling. 

1. Portable military transmitter and receiver 
systems sometimes operate by the use of 
hand-operated generators. \ magneto 

should be studied as a simple hand-oper- 
ated type of generator using permanent 
magnets to produce field strength. Stu- 
dents may construct simple hand-operated 
generators. (Instructions may be found in 
various textbooks on pre-induction elec- 
tricity. ) 


XI. MOTORS 


N MILITARY occupations. as in industry. 
and in the home, many machines are driven 
by their own electric motors. The electric 


Continued on page 44 
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Chinese Industrial Cooperatives are destined to 
play a vital role in the cause of the United Nations 
and in a new China which will emerge from our 
victory in this war. Three fourths of the present out- 
put of the 157,192 cooperatives goes to fill hospital 
and army needs. Some supplies have actually been 
going to United States military units, saving valu- 
able airplane cargo space. Recalling the statement 
by Admiral Nimitz about the coming defeat of 
Japan on Chinese soil and from Chinese bases, we 
can anticipate a considerable contribution from the 
Chinese cooperatives to our coming military oper- 
ations. 

Upon a firm foundation of training in engineer- 
ing at Cambridge, David Leacock has amassed con- 
siderable experience of a unique nature which par- 
ticularly qualifies him to speak on the subject of 
Chinese Industrial Cooperatives. He was _ instru- 


mental in helping small fruit farmers in the Canary 
Islands form highly successful marketing and ship- 
ping cooperatives. He installed power plants and 
hydraulic works with hundreds of miles of water 
supply lines. When he 
wanted, he trained his own mehanics and made it 
on the spot from available material. After Franco's 
troops took over the Canary Islands, Mr. Leacock 


could not get what he 


4 


became Technical Director of Indusco, as the Ameri 
can Committee in Aid of China Industrial Cooper 
atives is known. His services have been invaluable 
in helping to solve some of the problems peculiar to 
Chinese industry. 

Ihe following was presented as a talk to the 
American Association of Scientific Workers, held at 
the Men’s Faculty Club of Columbia University, 
January 13, 1944 J.S 


China in the Process of Reconstruction 


DAVID LEACOCK 


HINA as a whole is a very backward coun- 

try. Before the war, she had some modern 
industries in the coastal cities. These greatly 
weakened her home industries. In many cases, 
the skills and practices of a thousand years 
were almost lost in this pre-war period. The 
industries in these coastal cities used very lit- 
tle power. In 1925, the total amount of power 
available in some 400 plants was 250,000 
kilowatts. Of this, Shanghai produced 121,000 
and Canton 12,000. 

When the war came, the Chinese removed 
a small amount of their machinery and some 
of their workers into the interior and various 
plans were worked out for setting up industries 
to produce the immediate needs of Free China. 
Most of these plans were based on the assump- 
tion that they would be able to import modern 
machinery. This was understandable as most 
of the engineers were either American or 
foreign trained and could see production in 
terms of 20th century machines. There were 
some others, however, who were more occu- 
pied with the immediacy of the problem. These 
people set about making plans based on im- 
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proving the methods and processes which had 
been used in China for centuries. The plans 
for setting up the twentieth century type of 
industries were not very successful. As part 
of the equipment which had been lost could 
not be replaced, owing to its great weight and 
owing to the kind of materials used in its con- 
struction, the whole plant was useless. In 
another case, the steel plant was set up, but, 
as the transportation facilities were inade- 
quate, and there was no means of building a 
required railway, the iron ore had to be car- 
ried a great distance on the backs of men. 
The product was far tooo expensive of labor 
even for China. In other cases, broken parts 
could not be replaced, and so whole plans 
were put out of gear. 


FTER the closing of the Burma Road. the 
idea of importing machinery was more or 
less given up. Engineers in China concen- 
trated on improvising and improving on what 
they already had. Among the first to make 
a concerted effort toward the improvement 


of existing Chinese methods, were the people 
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who promoted the Chinese Industrial Cooper- 

atives. They had three main objectives: 

|. To enable as many people as possible to 
earn a livelihood. 

2, To enable them to produce goods which 
were badly needed. 

3. To start industry on a new basis. They 
wanted industry developed locally, with 
ownership in the hands of the workers. 

The idea of setting up numerous small rural 
industries had a great deal to recommend it. 
It largely solved the transportation problem 
both of getting material and disposing of the 
products. It enabled the raw materials in the 
area to be worked up by local labor. The 
smallness of the buildings made them com- 
paratively safe from bombing; and the small 
size of the equipment made it possible, in many 
cases, for the equipment to be removed when 
the Japanese overran the district. 


SETTING up of rural industries also 
might bring long range benefits and help 
solve China’s very difficult agrarian problem. 
China's land is greatly subdivided, with strips, 
in same cases, only a quarter to four acres in 
size. It is practcially impossible to use effi- 
cient mechanical means to plough or cultivate 
land on this basis. Due to inflation and to the 
present system of taxes, the size of the larger 
holdings will increase. The small holdings 
system is all right for certain types of horti- 
culture, but is very inefficient for main crop 
farming. It means that a great many people 
get a meager existence from the land. In many 
cases, they are victims of what the economist 
calls concealed unemployment, for much of 
their time is not adequately utilized. 

China has developed many handicraft in- 
dustries, such as basketmaking, home weaving. 
embroidery work, making of carpets and rugs. 
and so on. By setting up small efficient in- 
dustries, whose products can compete in qual- 
ity with those of the large factories. workers 
can be taken from the land and their labor 
employed in working up local products. At 
the same time, they can still live in their 
homes. The employment of some of the land 
workers means that the people with small 
acreages will either sell or rent their strips 
to the large farmers or join a village farming 
cooperative, as the Mexicans have so success- 
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fully done. In this way, the land can be 
made to produce much more, and the cost of 
the land products can be reduced. By teaching 
skills to the workers who have been displaced 


If they 


work in a mechanical industry, the products 


their wages will automatically rise. 


of their work can be turned out economically. 


HERE is no question but that the first thing 

that backward people in a village ask for is 
education. Therefore, one of the first things 
that the cooperatives did was to start technical 
schools in conjunction with their cooperatives. 
After education, they would probably like to 
The electric 


light problem is one which the cooperatives, 


have electric light and power. 


in most cases, have not been able to solve. 
owing to the difficulty of getting dynamos. 
They have. however, been able to put in some 
After 


the war. no doubt. one of the first things that 


power plants. particularly waterwheels. 


they will do will be to supply the electric light 
and expand electric power production. 

The smith and the carpenter will want tools 
and machines. It is interesting to note here 
that the very first cooperative that was started 
consisted of nine blacksmiths who were 
brought together and to whom a loan was 
made so that they could put in a drill press, a 
lathe and a few other machines. The setting 
up of machine shops is one of the things that 
has been emphasized by the cooperative or- 
ganizers. The importance of the machine 
shops will become even more evident after 
the war when it becomes possible to supply 
larger ploughs to be drawn by heavier animals, 
Truck 


transportation also depends to a large extent 


or possibly mechanized equipment. 
on the existence of machineshops which can 
do repairs. Many power-driven mills for grind- 
ing wheat and corn have already been set up 
More will be 


needed. The next development that one might 


hy the Chinese cooperatives. 


expect in a small community is the need for 
more clothing. Cotton spinning will develop 
in the cotton areas: and in the wool areas, 
the spinning of wool yarn. It was in this 
field that the cooperatives have thus far made 
their most important contributions. They have 
made more than two and one half million 
blankets. They started by helping carpenters 

Continued on page 37 
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The Laboratory in the Food Industry 


R. W. FOGLER 


IIlinois State Normal University 


HE PROCESSING of food in the past has 

been an art, but today it is fast becoming a 
science. The laboratory is coming to the fore 
and is controlling every process that the food 
undergoes from the “cradle to the grave.” 
The laboratory controls the variety of seed, 
the treatment of seed, the minerals in the soil, 
the harvesting date, the preparation, blanch- 
ing, and cooking of the food, the type of con- 
tainer, the cooling process, the handling and 
the storage. 

The modern laboratory is divided into five 
main divisions: namely, agricultural research, 
research on new products, nutritional research, 
quality control, and research on objective mea- 
surements in grading. In the limited space of 
this article, it will be impossible to give more 
than a passing glance at the functioning of 
these various departments in bringing to the 
consumer the best possible product from the 
standpoint of quality and nutrient value. 


HE AGRICULTURAL research division de- 

velops the hybrid, controls the minerals in 
the soil so that various products will contain 
the desired amount of minerals; it also con- 
trols blights, and various fungus 
growths that interfere with the yield and qual- 
ity of the product harvested. For example, 
some fields of beets when cut showed dark 
spots. which greatly detracted from their ap- 
pearance in the can, and this defect decreased 
their market value. The agricultural research 
division discovered that when twenty pounds 
of borax per acre were added to the soil the 
beets did not develop these dark spots. This 
is just one of the many contributions that this 
phase of the laboratory is contributing to the 
packing of better foods. 

The quality control division has as its field 
all factors which go to make up quality as 
outlined by the Food Distribution Adminis- 
tration of the United States Department of 
Agriculture. For example, in the harvesting 
of any products, the determining of the cor- 
rect stage of maturity is of prime importance. 
If corn is too young it is watery or in the 
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blister stage and has very little flavor. It 
reaches its optimum stage of maturity for 
packing as whole kernel either in vacuum or 
brine when it is in the milk stage. However, 
for the cream style pack it is desirable to 
allow the corn to reach the cream stage. After 
it passes the cream stage of maturity it goes 
into the dough stage, and finally into the 
starch stage, both of which are highly un. 
desirable. Each stage may be identified by 
the per cent of moisture present; as the corn 
becomes more mature the per cent of moisture 


drops. 


HESE various stages of maturity are de. 

termined by scientific tests made on samples 
brought in from the field. About fifty days 
after planting the fields are checked for 
silks, and from the day the corn is silked 
the ripening unit count is started and con- 
tinued until it reaches the desired number. 
At that time a careful sampling of the field 
is made for the pre-tests and the sample is 
brought to the laboratory. The 
sample is weighed, husked, and the mature 
ears are sent through the cutter and made 
ready for grinding. 


moisture 


The ground corn is 
weighed into aluminum trays and placed in 
the Brabender for forty-five minutes. The 
percentage of moisture is then calculated and 
the maturity of the corn is thereby established. 
If the moisture percentage is found to be too 
high, the corn is allowed to remain in the 
field until the required moisture level for 
fancy The length of 
time required to change the moisture one 
percentage point depends upon the tempera- 
ture, and when this, in turn, is converted into 


maturity is reached. 


ripening units, it serves as a reliable guide to 
the proper harvesting time. The number of 
ripening units in a day is determined by sub- 
tracting 49 from the temperature each hour 
in the day and then adding the twenty-four 
differences to obtain the total ripening units 
for the day. Scientific procedure has replaced 
the old method of sticking the thumb nail into 
the kernel to determine the degree of maturity. 
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THER vegetables are subjected to scientific 

tests to determine their state of maturity. 
For example, the maturity of peas can be de- 
termined by the Alcohol Insoluble Test. This 
test consists of determining the amount of in- 
soluble solids in ethyl alcohol. As the peas 
mature they become more starchy and thus 
formed. 
Therefore, peas in the fancy range of maturity 


more alcohol insoluble solids are 
have a certain amount of insoluble solids, 
while those in the choice range have a higher 
alcohol insoluble solid value. The percentage 
of alcohol insoluble solids have been so well 
determined for all grade levels and all vari- 
eties of peas that the results of these tests will 
be accepted in courts when the maturity of 
the peas sold is being contested. 

Science serves in many capacities other than 
ascertaining proper maturity in determining 
the quality of the product that goes into the 
can. In the grading of corn, consistency con- 
stitutes 2547 of the grade, and it is very im- 
portant that the cream style corn goes into the 
can with the proper viscosity. Corn of the 
proper consistency does not pour from the 
remain 
inside when the can is inverted, but it flows 
at such a rate that when it hits the tray it 
has a tendency to mound and level off very 
slowly. 


can as thin as water. nor does it 


To obtain the required consistency 
the per cent of syrup and the per cent of corn, 
as well as the maturity of the corn, must be 
controlled very carefully. This control is ef- 
fected by 
which are made on every mixer of corn that 
goes through the blender. Any time the vis- 
cosimeter readings vary (they are taken every 
eight minutes) adjustments are made at the 
De Zurich to prevent the corn from becoming 
too thick or thin, whichever the case may be. 


means of viscosimeter readings 


_—- further follows the can into the 
cook room and finally to the cooling pit. 
The water of the cooling pit must be contin- 
ually chlorinated and tested so that .5 parts 
per million of chlorine are present to assure 
the destruction of any bacteria that might be 
found in the cooling water. This precaution 
is necessary because as the can comes from the 
retort the solder is hot and may have made 
pin hole openings in the can which will breathe 
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in water until the solder is cool and hard again. 
If contaminated water should enter, spoilage 
will result. In times like these it is necessary 
that the laboratory take every precaution to 
save every can for the Army, Navy, Lend- 
Lease and civilian consumption. 

There are still many other functions that sci- 
ence performs in controlling quality, however, 
space will not permit relating further services 
performed in the quality control area. 

The third division served by science in the 
laboratory is the field of nutrition. A few 
years ago nutrition was a word used and un- 
derstood only by scientists. Today it is a word 
used by millions of American families, and its 
real value in maintaining the health of the 
nation is being more thoroughly understood. 
In the past many of the vitamins that are 
present in the fresh fruits and vegetable were 
destroyed in the canning operation. It does 
not necessarily follow that if Vitamin C is 
found in fresh tomato juice that the same 
amount or any amount will be found in canned 
tomato juice. It is the purpose of the nutri- 
tional research division to see that the proper 
procedures are worked out so that vitamin 
content will be maintained to a high degree in 
the canned product. 

The laboratory examines samples periodical- 
ly to ascertain the number of vitamin units 
found in each can of the various products. If 
there is any from the minimum 
standard, steps are taken at once to correct 
the condition. Every possible effort is made 
to have the maximum amount of nutrients in 


deviation 


every can packed. 


HE FOURTH area of the laboratory, re- 
search on new products, likewise could not 
exist without the scientific method and the 
facts of science. Because of the lack of ship- 
ping space, it was very urgent that new ways 
of preserving food that required less volume 
be developed. Since 1939, the laboratory has 
devoted much of its time to the dehydration 
of fruits and vegetables. The problem of re- 
hydration has been studied very intently and 
the degree to which it can be simplified will 
be the determining factor of how well the 
public accepts dehydrated foods in the post 
war world, since dehydrated foods are nutri- 
Continued on page 48 
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Importance of Insects in War Time 


C. L. METCALF 


University of Illinois 


[CONTINUED FROM FEBRUARY ISSUE} 


OR THE piercing-sucking insects, which can- 

not be killed by stomach poisons. applied 
to the plants, contact insecticides should be 
used. These are substances applied as sprays 
or dusts, which will poison the insects with- 
out being swallowed, usually by penetrating 
through the spiracles or breathing holes along 
the sides of the insect’s body, and reaching 
the delicate internal tissues through the elab- 
orate branching system of breathing tubes or 
tracheae. 

Contact insecticides cannot be used in a 
preventive way, by applying to the plants 
before the insects’ attack, because, in order to 
kill, these insecticides must hit the insect: 
and only those insects actually hit by the 
spray or dust will be killed. Consequently. 
even greater thoroughness is required than in 
applying stomach poisons. 

The oldest. most-widely used, and one of 
the best, contact insecticides is nicotine, the 
poisonous alkaloid extracted from tobacco 
leaves. Highly concentrated extracts of nico- 
tine sulphate, such as “Black Leaf 40,” are 
available at many stores. By dissolving two 
ounces of soap-powder, soap-flakes or shaved- 
laundry-soap, adding it to five gallons of water 
and then stirring in an ounce of nicotine 
sulphate, a spray is formed that will kill all 
soft-bodied insects hit by it. For those, who 
use dust guns instead of spray pumps, the 
same nicotine sulphate may be thoroughly 
mixed with hydrated lime at the rate of one 
ounce of the nicotine solution to each pound 
of lime. The ingredients should be placed 
in a can with a tight-fitting lid. a few clean 
stones about the size of golf balls added. 
and the can rolled over and over for 10 or 
15 minutes until every particle of the lime is 
impregnated with the nicotine. Keep the can 
tightly closed and use the dust as soon after 
mixing as practicable, preferably on a_ hot. 
dry, still day. Such nicotine dusts or sprays 


are the standard control for the small plant 
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lice or aphids which are prevalent on nearly 
every garden plant during the summer. 


WO OTHER insecticides from plants, are 

widely used to kill piercing-sucking insects 
and also for those chewing insects which are 
feeding on plants that will soon be used as 
food and consequently must not be sprayed 
with the stomach poisons—lead arsenate or 
cryolite. These valuable materials are. first, 
pyrethrins secured from the flower-heads of 
certain chrysanthemum plants grown mostly 
in Japan, East Africa and Southern Europe. 
The second is rotenone and rotenoids, extract- 
ed from the roots of certain tropical trees 
and plants, known as Derris. Timbo and 
Cubé. Both pyrethrins and rotenone have the 
marvelous property of being deadly to insects 
but entirely harmless if swallowed by man; 
so they can be applied liberally to any kind 
of plant and will kill most insects hit by the 
spray or dust, and will not leave a harmful 
residue on the plants. The only unfortunate 
thing about these insecticides is that they are 
very unstable compounds and, unless they 
are kept very tightly boxed until ready to be 
used and applied within a year of manufae- 
ture, they are likely to be ineffective. In 
purchasing pyrethrum and rotenones get the 
product of the most reliable companies. have 
your dealer’s assurance that it is fresh stock. 
and do not try to keep a supply on hand for 
more than a few weeks. 

The war has created a serious shortage of 
both of these insecticides. Our supply of pyre- 
thrum from Japan was cut off in August, 
1940; and it has become difficult to get from 
Kenya Colony. in East Africa, the thousands 
of tons needed annually in the United States. 
Formerly the most important source of roten- 
one was the roots of Derris trees, imported 
from the Philippines, from Malay and _ the 
Dutch East Indies. During the war we shall 
be dependent for retenone upon two South 
American sources. In Peru a cultivated shrub. 
Lonchocarpus utilis, the roots of which are 


marketed under the name of Cubé, is a very 
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valuable source of this insecticide. It require: 
2 to 4 years to grow a crop. In Brazil, along 
the Amazon River, a tree that grows wild, in 
the same general area as the rubber trees, and 
is cultivated to some extent, Lonchocarpus 
urucu, also has rotenone in its roots. Because 
of labor and shipping difficulties, there is 
likely to be a serious shortage of both pyre- 
thrins and rotenones during the war. We 
should use the available supply with the utmost 
economy and efficiency and by no means try 
to hoard supplies for they will become use- 


less in long-time storage. 


YRETHRINS and Rotenone can be applied 

in the same manner as nicotine, to cover 
the bodies of any insect pests with a spray 
or dust. The rotenone must never be mixed 
with lime which destroys its efficiency. Since 
all of the stomach poisons and contact insect- 
icides are costly to produce, and many of 
them are sure to be subject to serious shortage, 
it is very important that all of us be careful 
to select the right materials for the particular 
insect attacks that occur on our crops. I hope 
that the general rules | have given will be 
helpful; but any citizen who needs help to 
decide what spray should be used to control 
a particular insect, without injury to the spe- 
cial crop being attacked, is welcome to ad- 
vice if he will send a few speciments of the 
pest in a firm tight box or vial, to the De- 
partment of Entomology at the University of 
Illinois, with as full a statement of the condi- 
tions of attack as possible.. For aphids, aspar- 
agus beetles attacking the edible young shoots, 
for cabbageworms. Mexican bean beetle, and 
similar pests on food plants, a dust contain- 
ing three-fourths of one percent rotenone or 
one- tenth per cent pyrethrins will be very 
effective. For the tough squash bug two- 
tenths per cent pyrethrins will be necessary. 
The finely ground fresh roots of Cubé or 
Timbo may be mixed in water at the rate of 
one ounce to the gallon with a tablespoonful 
of fine flour or other good sticker, to make 
an effective spray. 


N EXCELLENT preventive cover spray that 


will protect plants from chewing insects 


and also from many fungous diseases and 
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which is also effective in repelling such pests 
as leafhoppers and flea beetles, is Bordeaux 
mixture. It is the nearest thing to a complete 
spray that I know about. Since much of the 
expense of spraying is invilved in applying 
the chemicals, it is economical, whenever 
practicable, to use such combined sprays. This 
one consists of a stomach poison, a fungicide 
and a repellant; and, if aphids are present on 
the crop to be sprayed, a contact insecticide, 
such as nicotine sulphate may be added. 
Bordeaux must be made up fresh, just be- 
fore applying. The necessary ingredients are 
copper sulphate (also called bluestone or blue 
vitriol), fresh stone lime, pebble lime, or hy- 
drated lime, (air slaked lime will not do) 
and cold water. Warm water will not do; 


get. 


use the coldest water you can g 


HE COPPER sulphate should be dissolved 
in water in a wooden or earthenware vessel 
(not metal); the lime carefully slaked and 
mixed with water; then all of the water to 
be used should be mixed with one or the other 
or both of the chemicals, before the lime and 
copper sulphate are brought together. Then 
stir the chemicals vigorously as they are mixed 
together and you will have a beautiful blue 
suspension of basic copper sulphates that will 
form a valuable protective coat over the plants 
as the spray dries. To simplify the mixing, 
since this spray should be applied about every 
ten days to keep new growth covered, I like 
to make stock mixtures at the beginning of 
the season, enough to make all of the spray 
needed for the next several months. On a 
scale adequate for most gardens, dissolve 
2 pounds of copper sulphate in 1% gallon 
of hot water and divide this into six equal parts 
in tightly closed fruit jars or bottles. Slake 2 
pounds of stone- or pebble-lime in 1% gallon of 
water and divide it into six equal parts also 
sealed in fruit jars. In this way the chem- 
icals will keep indefinitely. Then, any time 
you wish to spray with Bordeaux add the con- 
tents of one of the jars of copper sulphate 
and one of the lime to 5 gallons of cold water. 
stirring vigorously; and if you wish to apply 
the stomach poison and the contact poison, also, 
next stir into the mixed Bordeaux, 2 ounces 
of lead arsenate for chewing insects and one 
Continued on page 27 
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INSECTS IN WARTIME 

Continued from page 25 

or two ounces of nicotine sulphate for aphids; 
and you will have a very effective, complete, 
protective spray. 

Every grower of crops should have avail- 
able an efficient spray pump or dust gun, or 
hoth; adequate to protect the acreage and 
kind of crops he expects to grow. The growers 
of small Victory Gardens should probably 
pool their interests and make one set of equip- 
ment serve several gardens. Since many in- 
sects feed only from the under surface of the 
leaves. sprayers should be equipped with a 
right-angle elbow next to the nozzle to make 
it possible to cover the under surface of the 
plant leaves. 


r THE subterranean pests such as white 
grubs and the grubs of the Japanese beetle. 
lead arsenate may be washed or drilled into 
the soil, using one to three pounds for each 
100 square feet of soil. Or a fumigant, made 
by emulsifying carbon disulphide, may be 
sprayed over the infested ground and will 
soak down and poison the soil insects. 

During the next few years it will be im- 
portant to do all we can to control insects 
by mechanical and cultural measures and so 
conserve the supply of insecticides. For ex- 
ample, these white grubs and the equally de- 
structive wireworms can often be eliminated 
from small areas by burying bunches of fresh- 
cut clover. sliced potatoes or seeds such as 
beans or corn that have been started to germ- 
inate by soaking in water, two to four inches 
deep in the soil, at intervals of 4 or 5 feet. 
marking the spots, and digging them up a 
week or so later and killing sometimes hun- 
dreds of the worms that have collected about 
them. 

\ very helpful practice in avoiding de- 
structive attacks by insects is clean farming. 
Keeping down the weeds both in the fields 


or garden and in the margins and on adjacent 


In order to assure a good representation, 
science teachers are urged to contact their 
local, district and state association officers 
in an effort to secure an appointment as an 
official delegate to the N.E.A. Representative 
\ssembly. Then plan trip so as to arrive for 
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attacks 
of such pests as flea beetles, the common 


lots, will help greatly to prevent 
stalk borer, and armyworms, which develop 
in the weeds before the gardens are planted 
and then invade the cultivated crops. 


HE PROMPT destruction of all crop rem- 

nants just as soon as the major part of the 
crop has been harvested is very important in 
reducing the number of pests for the follow- 
ing year. Cabbage stalks should be pulled 
up and detroyed as soon as the heads are 
cucumber, 
squash, pumpkin, and tomatoes, as well as 
any unripe or rotting fruits, should be raked 


removed. The vines of melons. 


together and burned or converted into com- 
post by burying deeply in the soil, just as 
soon as most of the fruits have been harvested 
in order to destroy vine borers and not to 
old fruits to feed the 


aphids, squash bugs, cucumber beetles, tomato 


leave the vines and 


worms and other pests during late fall days 
and fatten them up for most succesful winter- 
ing. 

The clean-up of general trash such as 
hoards, boxes, sacks, fallen leaves, piles of 
brush, and other litter, is also helpful in re- 
ducing the numbers of certain garden and 
crop pests that may successfully winter. 


 gaeraeon in small gardens, the cheapest 
and most effective control of pests is hand 
picking and crushing. This may be used very 
effectively for the big green hornworms of 
tomato plants, if the gardener will watch his 
plants carefully and look also for their pellets 
of excrement on the leaves or on the ground 
which are often more easily seen than the 
worms themselves. By the way you need not 
be afraid to pick off these worms, for the 
sharp thorn at the tail end of their bodies is 
perfectly harmless. The eggs of the squash 
bug are laid in groups of several dozen on 
the under side of the leaves of the cucurbit 
Continued on page 40 


our meeting on July 4. 

*Buhl Planetarium, Federal and West Ohio 
Streets, Pittsburgh, is 7 minutes from Head- 
quarters. Take No. 22, Crosstown, street car 
from any place on Fifth Avenue. Get off at 
Ohio Street. 
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= Science Cluls at Werk 


Edited by DR. ANNA A. SCHNIEB 


State Teachers College 


© A department devoted to the recognition of the splendid work being done by the science club members and they” 
sponsors in the various State Junior Academies of Science. Material for this department, such as student made _ 
projects; demonstrations and posters; outstanding club programs; state and regional meeting announcements; 


should be sent to Dr. Schnieb. 
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Richmond, Kentucky 





The Kentucky Junior Academy Science 


HE KENTUCKY Junior Academy of Science 
is now in its eleventh year. It has grown 
steadily in membership and in quality of work. 
The greatest improvement has been made in 
the articles published in the Junior Science 
Bulletin, official publication of the Junior 
Academy. The articles have become less and 
less of the library type and more and more 
of the laboratory and field trip study. Gen- 
erally speaking, the members agree with John 
Locke when he says: “I can no more know a 
thing from another man’s understanding than 
I can see with the other man’s eyes.” The 
problems and the projects are not selected 


from some suggested list. They grow out of 


local conditions, interests, and needs which jg” 


A close 
relationship exists between the club activities 


shown by the accompanying articles. 


and the local community which has done much 
in establishing a consciousness for science. 
The members consider the Junior Science 
Bulletin a valuable asset. It is published for 
and by the junior members, it carries no ad- 
vertising and it is issued regularly. They con- 
sider it a great honor to have articles published 
in their periodical. Improvement in_ the 
Junior Science Bulletin together with the work 
in the Kentucky Ornithological Society have 


heen the outstanding achievements for the year. 


Problems Studied by Limestone Science Club 


(See picture on following page) 


TANDY CHENAULT, Sponsor 


Maysville High School 

Four problems are here represented in picture: 

1. How water may be purified by distilla- 
tion which is shown in the picture by the boy 
and girl seated at the first table. The results 
of their experiment are being tested by the 
two girls standing at the rear window. They 
found that impurities were wholly absent after 
the fifth sample was tested. 
of Moments 
which is shown by the two boys seated at 


2. To understand the Law 


the center table. They are trying to determine 
that the product of the lever arm times the 
force acting upon it is equal to that of the 
other lever arm. The results were satisfactory. 

3. To 


heart, ear, and eye through the use of models. 


understand the functions of the 


The models are being studied by the boys 
seated at the table in the rear right hand 


corner. They are trying to verify their reading, 


with their observations. 
4. To understand the preparation and the 
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Maysville, Kentucky 
chemical properties of sulfur dioxide gas which 
is shown by the four students standing at the 
table in front of the right window. Their ex- 
periment was carried out satisfactorily. Some 
errors were noted caused perhaps by the use 
of old chemicals. new ones not available, and 
leaks caused by loose fittings. 

The Limstone Science Club has thirty-eight 
It is affiliated with the Kentucky 
Junior Academy of Science and with the Ken- 
tucky Ornithological Society. Several of the 
members are applying for a bird-banding per- 


members. 


mit which has resulted from many excellent 
bird observations. The club was named in 
honor of the very extensive layer of limestone 
in the Maysville area. 

Through the very able leadership of the 
sponsor, Mr. Tandy Chenault, the club illus- 
trates well how individual differences may be 
recognized in any club as well as in the high 


school. 
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Students in club work studying distillation of water, the law of moments, the functions of 
the ear and eye, and the properties of sulfur dioxide gas. 


A Tyrant of the Air, the Kingbird 


JAMES O’BANNON 


Student . 


Paducah High School 
a KINGBIRD really deserves the name of 


tyrant. He is constantly chasing crows. 
He dives and darts 
around the heads of these birds until they 


hawks. and other birds. 


leave the neighborhood. 


The kingbird is about eight inches long. 
ft 


pale slate-colored with dirty gray underparts. 
lts tail is almost black with a broad band of 
white. The adult birds have an orange-red 
patch on the crown. 

Kingbirds belong to the group of flycatch- 
ers. They are well suited to the work of 
Their bill is 
wide at its base and has a small curved clasp 
Around the base of the bill are 
stiff bristles to help hold the insects. 


catching insects on the wing. 


on the end. 


_ KINGBIRD picks a favorite perch in 
a neighborhood and may be frequently seen 
at that perch. always on the alert for insects. 
When it sees ar insect. it dashes off and 
catches it. It has been estimated that a king- 
bird can see an insect at one hundred feet. 

The kingbird has no crop. His food is 
swallowed directly into the stomach. He feeds 
largely on insects, and since the exoskeletons 
of the insects are indigestible, they are rolled 
into little pellets which are disgorged from 
time to time. 


The nest of the kingbird is built about 
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Paducah, Kentucky 


twenty feet from the ground. The nest is large 
but compact and it is usually made of some 
wooly material. 

The eggs are laid in May and number about 
five. They are white with brown spots. es- 


pecially around the larger end. 


ANY people call the kingbird the bee 
martin. To find the truth in this. some 
scientific men in Washington, D. C. recently 
gathered over two hundred kingbirds from 
all over the country. In only fourteen stom- 
achs did they find bees. and these were drones. 
Indeed, it is the wise apiarists who welcome 
kingbirds. They destroy robber flies which 
are pests to the hive. 
References: 
BRALLIAR, FLoyp. Anowing Bees 
Through Stories. 
ASHBROOK, FRANK G. The Blue 
Books of Birds of America. 


* 


War Crops. A 4 page folder, 84x11 inches. 

Deals with producing rubber in Central and 
South America. Reprinted from American 
Magazine. October. 1943 issue. Write to Mid- 
dle America Information Bureau. 9 Rocke- 
feller Plaza. Suit 224, New York 30, New 
Y ork. 
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HE PICTURES 


club work of the Sperti Club. They were 


represent regular science 
taken, developed, enlarged, and printed by 
members of the Sperti Club. 

The Sperti Club has fifty-seven members. 
It is affiliated with the Kentucky Junior Acad- 
emy of Science and the Kentucky Ornithologi- 
cal Society. It was named in honor of Dr. 


George Sperti, a distinguished young scientist 





and a native of Kentucky who has done out- 
standing work on burn treatment and cancer. 

At the present time, the club is preparing 
a scientific demonstration to be presented be- 
fore the Ft. Thomas High School Assembly 


and at the annual meeting of the Kentucky 


Studying the effects of static electricity. 











Collecting and 
-« testing chlorine gas 
in club work. 


Junior Academy of Science to be held in Lex- 
ington, Kentucky, April 14 and 15. One mem- 
ber has been asked to address the convention 
which will take the place of one of the usual 
guest speakers, and other members are plan- 
ning to compete for the Discussion Award. 


Mr. Austin Durham is sponsor of the club. 


Planning a science club program. 
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An Educational Films Program in the East St. 
Louis Senior High School, East St. Louis, Illinois 






J. W. GALBREATH 


East St. Louis Senior High School 


Vil. Report of Film Use 
ow REPORT must be completed by the 


department committee member and returned 
to the director by the end of the last show- 
ing. The card form used is duplicated here 


in full. 


RECORD AND REPORT OF FILM USE 


(To be filled in by used of film and filed for 
fulure reference) 


1. Title of film The Nervous System 

2. No of reels Silent or Sound? Sound 

Name of Teacher..Ellington.. Subject..Biology II 

Grade....10-2 

{. Date film was shown../-43.. Room shown in..//2 

5. This film suitable for Unit on....Behavior, 
Nervous System of Man 

6. Strong points of film Structure and Function 
of Central Nervous System 

7. Weak points of film Sequence too rapid 

8. Observations and remarks...Good summary film 

9, Total number in attendance..../42 

10. Number of times shown....5.. Semester total..652 


Vill. Annual Report for Current Year 
1941-42 
This report, which is duplicated here in 
full, serves as a guide for the future, as a 
report to the principal and other interested 
authorities. 


EAST ST. LOUIS SENIOR HIGH SCHOOL 
East St. Louis, Illinois 
June, 1942 
ANNUAL VISUAL EDUCATION REPORT 
School Year 1941-42 
I. 1941-42 Summary 
a. Grand total number of film titles 


shown for the year 238 
b. Grand total number of reels shown 318 


c. Grand total number of times above 

reels were shown 1400 
d. Average number of times each reel 

was shown 1.43 


e. Average rental cost per reel to school...5386 
f. Average projection cost per reel to 
to school 3056 
g. Average total cost per reel to school...843¢ 
Il. Expenditures for film program. 


a. Total Film Rentals $112.10 
b. ‘Total Transportation 59.08 
c. Grand total for films (a+b) $171.18 
lll. Total projector supplies and repairs......$ 97.11 
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East St. Louis, IIlinois 


IX. Financing the Program 

HE ORIGINAL equipment was purchased 
out of the athletic funds. Maintenance of 
of equipment, film rentals, transportation 
charges on films, and incidental costs have 
been provided by the Board of Education, an 
annual movie pay-program, and from the 
general school fund. These costs have not 
been great as you can see from the annual 
report. 


X. The Correct Use of Educational Films 


Since the author believes that too many 
“movies in the class room hastens the death 
of any educational film program, much em- 
phasis has been placed on the correct use of 
In order to illustrate 
the exact purpose and use of a specific film, 
the following “Teacher’s Manual and Lesson 
Plan” on the film “Foods and Nutrition” is 
given here: 


the educational film. 


Teacher's Manual and Less Plan on the 
educational film 
“Foods and Nutrition” 
Best Use: 


Review of the unit: Food, Nutrition and Growth 
leach: Life Processes in Man 


Objectives: 

1. Nutrition plays an important part in intelli 
gent and healthful living. 

2. The ultimate source of all energy is the sun 

3. The rate of metabolism increases with the 
rate of activity. 

1. ‘The proper selection of kinds and amounts of 
food plays an important part in a healthful 
diet. 

5. Protein is essential in the production of pro 
toplasm in the cell. 

6. An important step toward wise food selection 
is the development of a critical attitude toward 
food advertisement. 


Content: 
1. Introduction. 
Proper nutrition plays an important part in 
the intelligent and healthful living of man. It 
is high time that the average person gain 
certain fundamental information of diet 
pertinent to living a long, happy, healthy and 
useful life. 


It is a common fact that even though there 
is plenty of food in America, a large percent 
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age of the people are not properly fed. (About 
50%.) Today we know that certain foods 
contain various nutrients which serve specific 
function to our body. 

Improper diet is largely a matter of ignon 
ance. It is an important business of science 
to see to it that each individual in America 
applies the present knowledge of food and 
nutrition in developing a healthier body, in 
creased vigor, a long and happier life, and thus 
acquiring greater chance for higher achieve 
ment in living. 

Classes of foods 


a. Carbohydrates 

b. Proteins 

c. Fats and Oils 

d. Minerals 

e. Vitamins 

f. Water 
Give the sources, uses, and the result if lack 
ing in the diet of these classes. (Many tables 
to be found in biology textbooks will supply 
this information and the teacher may well 
place such a convenient table on the board. 
For best results this material should be care 
fully studied before the film is shown 


Sequence of events in film. 


a.Man and his food requirements. 

b. Digestion, absorption of sugars, and form 
ation of glycogen. 

c. Digestion, absorption of fats (also in hogs 

d. Use of foods, metabolism, exercises, need 
for oxygen. 

e. Method of determining the rate of metab 
olism, oxygen used and CO, exhaled. 

f. Temperature, height, weight, activity and 
age are factors. 

9. Protein necessity of cell for growth cow, 

rats, amino acids, urea. 

. Mineral requirements, blood, anemic rate, 

mineral detiicent rat. 

i. Vitamins, sources, whole wheat, fruits, de 
ficiency diseases in rats, pigeons, and child 
Scientific guides to eating, hunger, appe 
tite. Stomach reaction to food 

j. Market showing fruits and vegetables. 

k. Results of proper nutrition; growing old 
gracefully, aged man playing tennis, con 
tentment. 


Testing Results 

a. How does temperature, activity or occupa 
tion, age, weight, and height determine 
the amount of food required? 

.How does temperature, activity or occu 
pation, age, weight, and height determine 
the kind or class of food required? 

c. Develop a definition of a food. 

d. What determines the rate of metabolism? 

e. Give some examples of food advertising. 
\re they based on facts? Explain. 

f. State and explain some principles of sound 
nutrition. 

g. What social problems arise from imprope1 
and inadequate nutrition? 

h.Explain how beefsteak’s ultimates source 
of energy is the sun. 

i. Why is it not wise to overeat? 

j. Name the six classes of foods and give 
some examples of each class. 
Where does this film help to teach the 
following principles: 





“The ultimate sources of all energy jg 
the sun. 


“The rate of metabolism increases with 
the rate of activity.” 
“Protein is essential in the production of 
protoplasm in the cell 


Criteria for the Evaluation of Educational Films 
in Biology 
1. Does the film assist in developing an under 
standing of one or more important biological 
principles? 
Does the film contribute to the development 
of one or more important scientific attitudes? 
3. Does the film assist in developing one or 
more elements in the scientific method? 
1. Does the film stimulate the asking of questions 
which will encourage reflective thinking? 
5. Does the film stimulate interests which may 
develop into worthwhile hobbies? 
6. Does the film add to an aesthetic apprecia 
tion of nature by instructing in: 
a. The charm and beauty o {the great out 
of-doors 


nh 


) 


b. The mystery of growing things. 

c. The joy of association with wild life. 

d. The law and order in nature 
The objectives here are stated as biological 
principles. The introduction and film content 
are given to the class prior to seeing the 
films. After the film presentation results were 
tested by asking questions on the content. 

The “Criteria for the Evaluation of Edu- 

cational Films” is included here as a guide in 
selecting, using, and evaluating films for bi- 
ology classes. These “Criteria” are also used 
by other departments. 


XI. General Conclusion. 

HE AUTHOR feels that the following ob- 

jectives are being met by our use of edu- 
cational films: 

That subject matter has been enriched 
through the varied experience that the edu- 
cational film adds to the regular curriculum. 

That subject matter content has not only 
been enriched but new materials have brought 
to the classroom current materials on present 
world conditions which have aided the stu- 
dents in properly interpreting present world 
affairs. 

That progress in the use of newer methods 
of educational technique have added _profes- 
sional growth and zeal to teaching. 

That through continued effort of striving 
toward the best methods of film use. they 
have won a coveted place as a modern tool 
in efficient and effective «lassroom instruc- 
tion 
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COUNCIL NOTES 


Continued from page 11 
NEW AFFILIATIONS 


Two former groups of science teachers of 
Central California have recently reorganized 
as the Central California Council of Science 
Teachers at their meeting of February 25. 
They voted affiliation with the American 
Council of Science Teachers. Mr. Henry R. 
Jennings of the Piedmont High School of 
Commerce, San Francisco, was elected presi- 
dent. 

The Science Section of the Central Division 
of the Illinois Education Association, meeting 
at Normal, Illinois, March 6, voted affiliation 
wth the American Council. Dr. Nina Gray of 
Normal University, was selected as president. 


Yearbook Committee: 


Nathan A. Neal, Board of Education, Cleve- 
land Ohio, Chairman 

Dr. Will Burnett, Stanford University, Stan- 
ford University, California 

Dr. Paul M. Kambly, University of lowa. lowa 
City, lowa 

Miss Marie Knauz, Peabody 


Pittsburgh, Pennsylvania 


High School. 


Mr. W. L. MacGowan. 3212 Park St.. Jack- 
sonville, Florida 
Mr. T. A. Nelson Lyon’s Township High 


School, LaGrange, Illinois 
Mr. Lester R. Williard, 209 Grace St.. Roselle. 


New Jersey 


Resolutions Committee: 


Dr. Will Burnett, Stanford University, Stan- 
ford University, California, Chairman 

Mr. W. Bayard Buckham, 50 Buckeye Ave.. 
Oakland, California 

Dr. Charles U. Cross, University of Arkansas. 
Fayetteville, Arkansas 

Mr. J. W. Galbreath. 2558 Forrest Place. F. 
St. Louis, Ilinois 

Mr. Don Gordon, 528 E. Astor, Colville, Wash- 
ington 

Mr. Franklin Mathewson, 15 Southminster 


Drive. White Plains. New York 
Nominating Committee: 


Miss Anna F. Burgess. Miles Standish School, 
Cleveland, Ohio 


APRIL, 1944 


c. Airplane Power. 


Mr. W. D. Bracken, High School, St. Joseph, 
Missouri 

Mr. John C. Chiddix, Community High School. 
Normal, Illinois 


HAVE YOU SEEN THESE MATERIALS? 


a. A Course in Practical Gardening for Boys 
and Girls written by Paul R. Young, 
Supervisor of Gardening in the Cleve- 
land Schools. There is a teacher’s man- 

ual too. This is a project type of course 

for elementary school pupils. These ma- 
terials are available from Garden Re- 

views, Inc., Pleasantville. N. Y. 


ves 
es. 


B. The Romance of Electricity. In 56 pa 
This tells the story of developments in 
electricity in an interesting and elementa- 

You will like it and so will 

many of your pupils. 


ry manner. 
It's a February 
General Electric, Publicity 
Divisions. Schenectady. N. Y. 


release by 


(Revised Edition.) An 
88 page booklet written for employees 
in industry but of interest to pupils and 
teachers in the sciences. There are many 
clever illustrations. Get it from General 
Motors, Detroit (2). Mich. 


How to Understand Them. This is 
a 32 page booklet on maps related to 


». Maps 


our globe. It's really very good for 
pupils and teachers. Secure your copy 
from Consolidated Vultee Aircraft Corp.. 
P.O. Box 157, New York, N. Y. You 
may also be interested in Cram’s U.S. 
Centric World Map distributed by the 
George F. Cram Company, Indianapolis 
7. Ind. free but the 
map is 


The literature is 
$12.00. 


Ashes Make Your Gunpowder. A general 
booklet on fire insurance that does not 
mention any specific company but it 
does call attention to fire hazards in war- 
time. Distributed by The National Board 
of Fire New York. Chi- 


cago, or San Francisco. 


Underwriters. 


F. Aviation Manual for Junior and Senior 
High Schools. This contains 51 pages of 
very helpful information about aviation 


in general and aircraft developments in 
Continued on page 34 
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particular. You certainly should get it 
from United Air Lines, Chicago. 

G. A bibliography of Literature and Visual 
Aids for the Study of Our Forest Re- 

This 
lists booklets, maps, posters and a mo- 
tion picture related to forest conserva- 
tion. Address American Forest Products 
Industries, 1319 Eighteenth St.. N. W.. 
Washington, D. C. 

H. Pre-Induction Training in Health, Sanita- 
tion and First Aid. This is a brief report 
on the work done by a committee of bi- 


sources and Their Conservation. 


ology teachers working in cooperation 
with the U. S. Office of Education and 
the Pre-Induction Training Branch of the 
War Department. Read it in Education 
For Victory, Jan. 3, 1944. 

1. The Science Yearbook of 1943. Here is a 
book containing reports on science de- 
velopments for 1943. The really good 
science articles from The Saturday Even- 
ing Post, Collier's, Harpers, etc., are 
there together with an introduction about 
synthetic rubber. There is a similar book 
published for 1942. Your school library 
should have both of them. Published by 
Doubleday, Doran & Company, 
Garden City, N. Y. at $2.50. 


Inc.. 


J. Textile Identification Unit. Is your school 
or your science department a subscriber 
to THINGS of Science? If not, this 
should be true because from time to time 
during the year you get these units of 
real materials for use with your pupils 
and for addition to your science museum. 
One year membership, composed of 12 
different units is $4.00. Nine monthly 
units are $3.00 and six units $2.00. This 
is cheap, considering what you get. Send 
your order to Science Service, 1719 N. 
Street, N. W., Washington, D. C. While 
you write, send 25 cents for Science and 
the Future; the essays written by future 
scientists for the 2nd annual Science Tal- 
ent Search. 

K. The Story of the Turbine. A 24 page pam- 
phlet which discusses the structure and 
operation of steam turbines. The text is 


clear and concise and the illustrations 
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are excellent. Get your copy from the 
General Electric Company, Publicity Dj. 
vision, Schnectady, N. Y. 


* 
WRITE FOR IT 


Bibliography of Economic and Social Study. 

30 page booklet. Lists some films of gen- 
eral interest in science. The National Associ- 
ation of Manufacturers. 14 W. 49th Street. 


New York City. 
* 
EFFECT OF PRESSURE 


Continued from page 15 
graph paper, instead of using standard cross. 
ruled paper. 

The equipment requires only two flasks, two 
burette clamps to hold the flasks, one ring, 
two rubber stoppers to fit the flasks and a 
thermometer. This is not much equipment to 
set aside for an experiment of this kind. Since 
all the connections are air tight, and quite perm- 
anent the apparatus is always ready for opera- 
tion. This surely is a help for the busy science 
teacher. 

List of Materials 


Base Board 71x*4x18 inches 
Manometer Board 3x*x31 inches 
Strip of Wood 1x11x18 inches 
Dowel Rod 14x24 inches 
Carriage Bolts 2—*,x10 inches 
1—®%.x 6 inches 

3/16x11%% inches fitted with 


Stove Bolts 2 
wing nuts 

Yard Stick cut to 30 inches 

Meter Stick cut to 75 centimeters 

500 watt heating unit (used from old cooking 
utensils. furnished by the pupils in the class 


Laboratory Materials 


1—500 ce. Flask 

1—250 cc. Flask 

2—Rubber Stoppers. two holes to fit flasks 

Glass Tubing 

1—T Tube 

Rubber Tubing 

1—Thermometer graduated in Centigrade and 
Fahrenheit Scales 

1—Small Dish to hold mercury. 
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McGRAW-HILL BOOKS 


for 


WARTIME SCIENCE COURSES 


* 


Finch, Trewartha, Shearer 
and Caudle’s 
ELEMENTARY METEOROLOGY 


| ' P 
} Qa Applies meteor yy to the problems of f 


Greitzer’s 
ELEMENTARY TOPOGRAPHY 
AND MAP READING 





Shields’ Finch, Trewartha, and Shearer’s 
PRINCIPLES OF AIR THE EARTH AND ITS 
NAVIGATION RESOURCES 

Caudle’s Shearer's 

WORKBOOK IN ELEMENTARY LABORATORY EXERCISES IN 
METEOROLOGY PHYSICAL GEOGRAPHY 

Providing information and developing ma molete laboratory material for the phys 
Woodbury’s 


BELOVED SCIENTIST 





Send for copies on approval and 
for free Seience Booklet 





McGRAW-HILL BOOK COMPANY, INC. 


330 West 42nd Street 


New York 18, N. Y. 
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The DISCOVERY PROBLEMS Series 


of 
Complete Science Workbooks 


Each Discovery Problems workbook is a complete, convenient teaching 
program for the entire year. It provides text assignments, experiment sheets, 
exercise guides to class lessons, homework drill and frequent reviews. It is 
abundantly illustrated, attractively motivated. A free booklet of unit tests 
accompanies each workbook, and a complete answer key is supplied for the 
teacher’s use. 


Discovery Problems in Physics 
TURNER 
352 pages, including a special 32-page review outline in two colors 
81¢ net to schools 


A completely new workbook by the well-known author of Workbook and Laboratory 
Manual in Physics. Real understanding is developed by intensive, “step-by-step” 
exercises. More than 70 self-explaining experiments utilize a new question tech- 
nique to teach the meaning of each procedure and each observation. For the 
first time in any workbook, there is a profusely-illustrated outline summary of 
the highlights of the course. 


Discovery Problems in Biology 
BAGBY, COPE, HANN, STODDARD 
352 pages, including a 32-page unit on physiology with two-color diagrams 
81¢ net to schools 


A complete study guide for today’s wartime biology. Over 200 large, clear, 
specially-designed student-activity diagrams make the subject fascinating. There 
are complete, practical units on: First Aid and Home Nursing; Foods and Nutri- 
tion; Health and Right Living; Conservation. The physiology unit, with two- 
color diagrams, really explains the operation of the human body. 


Discovery Problems in Chemistry 
ECKERT, LYONS, STREVELL 
352 pages, including a 32-page unit on chemical mathematics 
79¢ net to schools 


One out of every ten chemistry classes is using this workbook right now, because 
of; its convenient two-column arrangement of procedures on the left, observations 
on the right; its “leading” questions which extract the fullest meaning from each 
experiment; its abundant exercises on theory as well as facts, on formulas and 
equations, on calculations, on applications; its practical unit on consumer chem- 
istry; its special section on qualitative analysis; its over-all convenience for class 
recitation, laboratory use, and home assignment. 


WRITE TODAY FOR FREE EXAMINATION COPIES IN YOUR SUBJECTS 


COLLEGE ENTRANCE BOOK COMPANY 


104 Fifth Avenue New York 11, N. Y. 





— 
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CHINA IN RECONSTRUCTION 


Continued from page 21 


to make and improve hand spinning wheels. 
At the same time, however, efforts were made 
to obtain a suitable type of equipment which 
would produce yarn of a quality to compare 
with the yarn produced by the larger factories. 
From India, where such equipment existed for 
cotton, a set of machinery was imported. Cop- 
It consists of the com- 
plete equipment for cleaning and preparation 


ies are being made. 


of the cotton, and includes a spinning unit of 
250 spindles. Wool industry developed in sim- 
ilar fashion. The Indian or Ghosh spinning 
factory, utilizing an English wool unit, em- 
ploys thirty people. or, working two shifts, 
sixty people. 


A GOOD deal of work is being done along 
similar lines for the production of paper 
and soap and in the tanning of leather. In 
the case of paper. you may be interested to 
know that by chance I saw a paper beater in 
the Dodd-Hunter Museum in Cambridge which 
seemed to me ideally suited for China. It was 
one of the earliest types of paper beater used 
in this country. I had drawings made and sent 
to China. We hope soon to hear that they 
have this machine in production. 

The machine shops are being developed as 
rapidly as possible. They are making their 
own lathes. drill presses and shaping machines. 
Plans are being sent out, as fast as we are 
able to obtain them, of simple types of ma- 
chinery and equipment which will be useful 
to them. 


HE CHINESE have to make their own tan- 

ning material. This has meant experimental 
work in the three chemical laboratories con- 
nected with the Chinese Industrial Coopera- 
tives. aided by considerable help from New 
Hampshire University. In conjunction with 
the canneries, they are making use of bones to 
extract the phosphorus and, in some cases, we 
understand, ammonia too. The refuse is con- 
verted into fertilizer. Ammonia is also being 
recovered from urine. 

It is obvious that, in setting up these in- 
dustries. it is essential to have industrial 
Rewi Alley. who has been the or- 


ganizing genius behind the Chinese Industrial 


APRIL, 


sche « yIs. 


1944 


Cooperatives from the beginning, considers 
the technical education to be the real basis 
on which everything depends. For this reason, 
a great deal of attention has been paid to the 
setting up of schools. There are now three 
Bailie Schools; and they have so far turned 
out about 150 trained textile people, account- 
ants, mechanics, etc. The schools are training 
workers in paper making, dyeing, soap mak- 
ing, truck maintenance and repair, charcoal 
burning, mining, textiles and accounting. They 
run in conjunction with the cooperative work- 
shops so that the boys get practical training 
in the things in which they intend to specialize. 

HE PROMOTION of the cooperatives may 

be said to be in the hands of two groups. 
One is the International Committee which co- 
ordinates the help from England, America and 
other countries and has its own technical and 
servicing department. Rewi Alley is Chief 
Advisor to this committee. There is also the 
Association for the Advancement of Chinese 
Industrial Chairman of 
which is Dr. Kung. These two groups, besides 
planning and promoting the cooperatives them- 
selves. give assistance to the Bailie Schools 
for the training of workers, to the carrying 
on of experiments on processes and equipment, 
and give help to the local federations on their 
problems of organization, finance and account- 


Oo 
ing. 


Cooperatives, the 


The technical problems that face the co- 
operatives are greatly complicated by the 
fact that it is now impossible to send anything 
to China. Therefore, in planning for any 
equipment, it is necessary that the design be 
such that it can be made with the very limited 
facilities at their disposal. One must also take 
into account the fact that most modern equip- 
ment and most modern processes are designed 
for large scale factories, so that in many cases 
it is extremely difficult to obtain suitable 
processes and suitable designs for use in small 
scale industry in China. The method that we 
have adopted is, by and large, to go back to 
the methods used fifty or one hundred years 
ago in this country or Europe, and then have 
these methods checked by experts in their 
respective fields. In some cases, on the other 
hand, processes that are being developed today 
may have immediate application to China. 
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Probably the most dramatic is the case of 
penicillin. Crude penicillin can easily be made 
in China. Pure penicillin can probably be 
made, too, with only very simple modifications 
of the process used in this country. For ex- 
ample, instead of using an autoclave to steril- 
ize the bottles, this can be done by placing 
them in a brick oven. Instead of using an 
expensive kettle, in China they would prob- 
ably use a gasoline drum. 


. oudtose iron manufacture presents a_par- 
ticularly interesting case. First made in 
China a thousand years ago, sponge iron is 
still made by the same primitive methods. In 
China, they take the iron ore which is in the 
form of a sand and place it in layers in a cruci- 
ble, alternating each layer with one of ground 
charcoal. The crucible is covered and placed 
in a brick kiln where it is heated for several 
days so that the carbon can obsorb the oxy- 
gen from the iron. After cooling down, the 
crucibles are broken open, leaving small slabs 
of sponge iron. This process is fundamentally 
the same as the one used in Sweden for pro- 
ducing the best Swedish steel, and has been 
used in this country with various modifica- 
tions. We have had the process worked out in 
detail for a ton plant, the particulars of which 
have been sent to China. The chief difference 
between this and the original Chinese method 
is that our revamped process uses a certain 
amount of machinery, of the type that can be 
made in China. Among these are stamps or 
ball mills for grinding the ore or the charcoal. 
magnetic separators, and similar equipment. 
The principle is exactly the same. It may 
interest you to know that I heard only yester- 
day that the process that was worked out by us 
for use in China has actually been put to work 
in Mexico, and is producing a very excellent 
iron. This, to my mind, is extremely interest- 
ing, as it is an instance of a process which can 
There 
are likely to be further developments in the 


produce efficiently on a small scale. 


sponge iron process, and these will probably 
be much more elaborate, as they will involve 
the use of hydrogen as the reducing agent. 
In order to affect the reduction, a tempera- 
ture of 1100 degrees Fahrenheit has been 
found satisfactory. This new process is auto- 
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matic and continuous, and can be stopped at 
will as there is no question of molten slag or 
metal involved. It can produce a very high 
grade product economically. Machinery of 
this kind may have a very great influence on 
the kind of industrialization which will finally 
be adopted in China. It points up one of the 
problems which needs the serious considera- 
tion of scientists. It is an examination of the 
smallest units in any particular industry that 
can be worked efficiently and produce high 
grade products comparable to those of large 
scale industry. 


HE QUESTION of whether China wishes to 
avail itself of the advantages of developing 
small local industries is, of course, a political 
problem, and depends on the kind of industri- 
alization which is likely to take place. As far 
as one can see at present, there will be two 
distinct trends in the industrial development 
of China after the war. One is the develop- 
ment of large American style industry with 
the intervention, in many cases, of the govern- 
ment. If one examines the reports of engineers 
and students who have been sent to this coun- 
try to make studies for the post war recon- 
struction, it is obvious that they think in terms 
of large scale American industry. However, 
there is a feeling amongst some of the econo- 
mists that they would like to try to avoid some 
of the difficulties which have been caused by 
this kind of centralization of industry and 
population; and so they welcome the ideas 
advanced by the people connected with the 
Chinese Industrial Cooperatives as comple- 
mentary to the American method. Whatever 
the method or methods adopted, the work 
being done by the cooperatives will be of im- 
mense value. It is preparing people to think 
in terms of intergrated planning. It is train- 
ing technicians with a thorough practical 
grounding so that there will be people familiar 
with the technique of various industries. By 
making these people accustomed to work in 
a cooperative way, they are laying the seed 
for an organization which may cover the whole 
of China and integrate all phases of activity. 
It is important to China that there should be 
people capable of planning along these lines. 
people who can see the importance of develop- 
Continued on page 42 
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Widely Used 
¢ PHYSICS OF TODAY 


CLARK - GORTON - SEARS 


For simplicity of language and effective use of 





the student’s own experience. 


New 
eWORKBOOK IN PHYSICS 


CLARK + GORTON - SEARS 


For use with any textbook in physics, this 
workbook provides a careful selection of tested 
experiments, a place for the student to record 
his observations, and a number of stimulating 


questions, problems, and other learning aids. 


Revised 
¢SCIENCE ON THE MARCH 


CLARK : FITZPATRICK - SMITH 


Book III of this popular series has been revised 
to include a new and practical unit on Simple 
Machines. A student’s workbook for Book III 


is in press. 





HOUGHTON MIFFLIN COMPANY 


Boston New York Chicago Dallas Atlanta San Francisco 
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INSECTS IN WARTIME 


Continued from page 27 


plants and by looking over the leaves at in- 
tervals, the gardener can often destroy dozens 
of these bugs before they acquire legs and 
wings, by a mere squashing between thumb 
and finger. Leaves which show the white lines 
made by the tunneling of leaf miners may well 
be picked off and burned. 

Some of the borers that tunnel through 
plant stems may be destroyed by carefully 
splitting the stem lengthwise with a sharp 
knife, crushing the worms and replacing the 
split parts, covering squash vines with moist 
soil or perhaps wrapping plant stems with a 
bit of cellophane tape. If you can find a 
hole through which the borer: is casting out 
frass from its tunnel, a very effective way 
to kill it is to squirt a few drops of carbon 
disulphide into the burrow through this hole 
from a medicine dropper or oil can, and close 
the hole with a bit of putty or chewing gum. 
The heavy poison gas formed by the carbon 





disulphide will penetrate along the burrow 
and kill the worm, without injury to the plant, 

Other important methods of making our 
applications of insecticides effective, and 
avoiding waste, are to know and observe the 
minimum dosage that can be depended upon 
to destroy the pests. 

And the proper timing of the applications 
is extremely important: In general, young 
insects are easier to kill than the old tough 
ones, so growers should be constantly on the 
watch for insect invasions or outbreaks and 
check them with the proper sprays, dusts, 
poison baits or mechanical measures, before 
serious damage has been inflicted and the 
bugs have become older and harder to kill. 

Thoroughness of application is also of the ut- 
most importance. Stomach poisons must cover 
every bit of leaf surface, stems and fruits. 
Contact poisons must hit every tiny bug pres- 
ent with a bit of the spray or dust. In both 
cases it is especially important to cover the 
under sides of all leaves where so many of the 
pests stay and feed. 
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requi rements. 


included in each unit. 


$1.32. Tests $0.24. 


BOSTON 17 
DALLAS 1 


NEW YORK 11 
COLUMBUS 16 


CHICAGO 16 
SAN FRANCISCO 5 





GAIL: PHYSICS WORKBOOK AND 
LABORATORY GUIDE 


With modern units on Radio, Aviation, and Photography. Complete with 
exercises, experiments, demonstrations, and relative activities. 


Provides a sure grounding in the fundamentals. 


Makes learning interesting and meaningful. 
individually tied down to real situations. Everyday questions and problems 
Adequate space for students’ work. 


Prices subject to discount. 


Usable with any standard text in physics 


ATLANTA 3 
TORONTO 5 


Meets college preparatory 


Each of the 80 experiments is 


GINN AND COMPANY 
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D-G Biology Test Sheets 
for 
* * 
Testing and Review 
| 
A A 
Time Saving! 
7 Accurate, clear drawings on 8'2’’x11” 
y 
' looseleaf sheets. 
; Effective for rapid examination. 
| Tl Cell ‘Qype. T26 Cuthane Butterfly. T47 Frog Urogenital T83 Moss. 
T3 Protozoa. T28 Honeybee, queen, Systems. T84 Fern. 
TS Grantia. worker and drone. T48 Frog Development. T86 Pine. 
T8 Hydra, adult bud- T29 Honeybee, worker. T49 Frog Anatomy. T88 Corn Seed. 
2 ding. T30 Honeybee, sting T49a Frog, ventral dissec- T89 Bean Seed. 
T14 Planaria. and mouth parts. tion showing muscles T90 Root. 
, T15 Liver Fluke. T32 Clam. and internal anatomy. T91 Root Types. 
T19 Earthworm. T35 Starfish. TSO Frog Skeleton. T82 Monocotyledonous 
T21 Crayfish. T40 Aortic Arches of TS7 Bird. Stem. 
T23 Grasshoppers. Vertebrates. T60 Cat Skeleton. T94 Dicotyledonous 
T24 Insect, externa! T41l Dogfish. T75 Cell Division. Stem. 
P anatomy. T44 Perch. T76 Spirogyra. T95 Steins. 
T25 Insect, antennae T45 Perch Skeleton. T7989 Wheat Rust. T96 Leaf Structure. 
and leg adaptation T46 Frog Brain. T81 Liverwort. T97 Leaf Margins. 
T98 Flower Structure. 
Prices, Plus Postage: Trial Sets: 
l From 10 to > 45 sheets of one number, per sheet _ $0.01 X91 One each of the 46 titles. Postpaid $0.45 
, Per : > of 50 sheets of one number AS X92 One each of the 46 titles with Keys. Post- 
In | 0 or more envelopes, per envelope .35 paid -75 
DE YER-GEPPERT COMPANY (0nccsc%0°liinas 
ENO Chicago 40, Illinois 
é * 








N CONCLUDING this article on The Im- UR WARFARE against the bugs must not 
portance of Insects to a Nation at War, and be merely a delaying action, designed to 
What We Can Do About It. | want to stress gain time. for the insects lead such a fast life 
the fact that everyone of us can perform a real that 10 days to 6 weeks may enable them to 
service to our country, as civilians on the home accomplish what takes us 20 to 30 years to do. 
front, which is always an insect battlefront. May it, then, be all-out warfare against the 
and help to “keep ’em rolling,” by being on destructive insects this summer; and may I 
the alert to detect insect outbreaks; either the pledge to each of you the willingness and the 
landing of hordes of parachute troops, or the desire of all official entomologists to be of the 
sneaking advent of a 5th columnist, here and greatest possible aid to you, when and if you 
there, in our homes, our gardens, our barns, need professional advice. 


orchards, fields and woodlands. 
* 


And may I point out how vastly more potent 

are the insect 5th columnists or reconnaissance Vital for Victory. A 32 page booklet dealing 
planes, than human spies: because each one, with soap, fats. and their by-products in 
if not intercepted and destroyed, may in a few _ relation to all phases of the war effort, includ- 
months be the mother and progenitor of liter- ing explosives, rubber and textiles. Largely 
ally millions of insect troops. For the insects pictures, but gives many facts. Is of interest 
take advantage of the fact that females can in science in both the junior and senior high 
do everything as well as males and in addition school, especially in chemistry. 81x11 inch- 
can, in many insect species, be mothers of es. Write to Division of Public Realtions, 
hundreds of other females without even seeing The Proctor and Gamble Company. Cincin- 
a male. nati, Ohio. 
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CHINA IN RECONSTRUCTION 


Continued from page 38 


ing the country in such a way as to benefit 
every locality. 


N DISCUSSING the question of the indus- 
trialization of China in general, it is my opin- 
ion that all the Chinese are united in one 
thing, and that is that they do not want for- 
eign powers to get control of China’s economic 
life. As foreign powers began to invade China, 
China’s unity rapidly expanded and took in the 
whole country. The present war has certainly 
shown how effective this unity can be. The 
different factions in the Kuomintang, because 
of the common determination to stop foreign 
exploitation or domination, whether it be by 
Japanese, British or Americans, have been 
able to keep together despite many forces 
which have tended to separate them into 
groups. The Chinese developed their civiliza- 
tion long before any of us; and they feel 
perfectly capable of carrying on by themselves. 


/ SCRIBNER © 


IMPORTANT ANNOUNCEMENT 





FOR SCIENCE TEACHERS 


THE 
WONDERWORLD OF SCIENCE 


Books Seven and Eight 
are now in preparation 


for spring publication. 


[his most outstanding and successful series 
will now provide a complete course in 
elementary science for grades one to eight 


inclusive. 


| SCRIBNER_ 
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Everybody in China wants to industrialize, 
They want to produce the things that make 
life easier. They want schools and education, 
Education inevitably means a higher standard 
of living; and that means a demand for the 
goods and services we have. No doubt, some 
people think of industry in terms of power 
and riches, and want schools so that efficient 
workers can be obtained for their industries. 
It is obvious that in China there still are peo. 
ple who think this, way, just as there are such 
people in this country. But people in China 
are watching what is happening in this coun- 
try, and may well take their cue to some extent, 
from what happens here. If it is found possi- 
ble in this country to do away with unemploy- 
ment and slums and child labor, to have effi- 
cient farming, but not at the expense of Oakies 
and Joads, it will strengthen those groups in 
China who want that kind of thing, too. If, 
on the other hand those people prevail who 
think that development can come about only 
by the kind of stimulus that allows cartels to 
run industry, manage to take control of the 
country, the effects will ordinarily be felt in 
China. There is, however, one joker in this. 
In China, the politicians are very realistic 
people; and it may be extremely difficult for 
foreign groups to gain complete domination 
of political groups in China. After what the 
Chinese have gone through, it seems likely 
that most of them will put their nationalism 
first, and, while they are willing to accept 
advice from the foreigner, they will legislate 
in such a way that foreign capital in China 
will be strictly controlled. This will apply to 
foreign scientists and educators, too, if it is 
thought that these will be manipulated for 
maintaining a foothold in China. Some people 
think that the present control of the rate of 
exchange of foreign funds is a clear indica- 
tion of the kind of method that can be em- 
ployed effectively by the Chinese. As you 
know, the American dollar purchases very 
little in China today, and each month is 


purchasing less. 


| THINK these brief remarks will give you 
an outline in its simplest form of the struc- 


ture of the forces at work in China. 
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An 
Outstanding 
Biology Text 
with Unusual 


Authorship 


Living Things and You 


A new kind of biology text that drives home to the student the basic truth that 


Life Succeeds Only As It 
Observes the Rule of the Game 


A new biology course that 


Gets Out of the Textbook 
And Into the Community 


A new Textbook that is as interesting as a novel! 








OTHER NEW SCIENCE BOOKS 


Chemistry and You Chemistry and You in the Laboratory 
New Chemistry Guide and Laboratory Exercises 
New Learning Guides in General Science (for 7th, 8th, 9th grades) 
New Physics Guide and Laboratory Exercises 
New Learning Guide in Biology 


LYONS AND CARNAHAN 


CHICAGO DALLAS LOS ANGELES ATLANTA NEW YORK 
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FUNDAMENTALS OF ELECTRICITY 


Continued from page 19 


motor appears everywhere that electrical en- 
ergy is available for transfer into mechanical 
form. 

A review of the principles of the electric 
generator should provide ready insight into 
the nature of A.C. and D.C. motors. 

Instruction here, as in the work on gener- 
ation of electrical energy, should be focused 
upon the fundamental principles underlying 
the work of motors, and upon the practical 
problems of operation and maintenance. The 
student should have abundant experience in 
handling motors under varying load conditions. 


Illustrative Activities 
1. The similarity of generators and motors 
may be shown graphically by using a 
simple generator constructed by a student 
in the work of the last unit and attaching 
the brushes to a source of about two volts 
of direct current. An automobile gener- 
ator connected to a storage battery will 


run as a motor. 


2. 


Simple experiments may be conducted to 
illustrate the principle and the operation 
of the electric motor. The St. Louis type 
or other simple motor may be used to 
great advantage. 

The distinctions and relative advantages 
of a series-wound, shunt-wound, or com- 
pound-wound motor may be studied by 
use of the St. Louis motor or any other 
type in which the field and armature leads 
may be altered. Discussion may be cen- 
tered on the use of the three types of 
motors. One example of the possibility 
of a series-wound motor being harmed 
when the load is relieved is the danger of 
keeping the foot on the starter button of 
an automobile after the engine is running 
and has therefore relieved the load on the 
electric motor. 

Through diagrams and demonstration, the 
production of back electromotive force due 
to the generator action of an electrical 
motor may be made clear. Students should 
become familiar with the principle in- 








Health For You by Crisp 





Science Books You Can't Do Withoul... 


Modern Life Science by Carleton-Williams 


\ senior high school physical science text which will give students a knowledge of 


science that is of real value in solving the problems of daily living. 


A brand-new functional high school health text based on Bre HFALtuy. 


is thoroughly up to date with a new section on “Safety.” 


Physics Workbook—1944 Edition by Buell-Schuler 


This new edition of a popular workbook incorporates those new materials which 


have become especially important to the preinduction course. 


General Science Workbook—revised by Trafton-Smith 


Its pupil activity, laboratory exercises, and testing program will supplement the 
reading matter and recitation work 
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CHICAGO J. B. LIPPINCOTT COMPANY DALLAS 
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volved in the operation of starting boxes 
and variable resistances on motors. 


XIl. MUTUAL AND SELF-INDUCTION 

HERE are many instances of the import- 

ance of induction coils in the mechanisms 
of warfare. For example, induction is em- 
ployed in producing the high voltages nec- 
essary to operate X-ray equipment and the 
ignition systems of automotive vehicles; it is 
at work in the step-up and step-down trans- 
formers essential in the transmission of power 
over long distance. 

The approach to providing a basic under- 
standing of the topic should be made through 
experiences illustrating the principles and na- 
ture of transformers and induction coils. It 
should be focused on the actual devices used 
in motor vehicles, transmission lines, and 
telephone circuits. Self-induction, inductance, 
and capacitance in circuits should be seen by 
the student in terms of practical use. Another 
important device for study is the telephone. 
Emphasis should be placed upon the princi- 
ples of construction and operation. 


Illustrative Activities 


1. Mutual inductance may be studied in con- 
nection with experiments in which the 
induced current is detected by a galvan- 
ometer reading. A bar magnet may be 

plunged into the center of a coil of wire, 

the ends of which are attached to a gal- 
vanometer. The action of the dial pointer 
should be noted when the magnet is in 
motion and when it is at rest. The bar 
magnet may be replaced by an electro- 
magnet connected to two or three dry cells 
in series and the experiment repeated. 

Finally, a key may be placed in the circuit 

with the electromagnet. The electromagnet 

should be left stationary inside the second- 
ary coil, and the key opened and closed. 

Discussion of the foregoing experiments 

may be directed to a consideration of the 

practical uses of mutual inductance if 
some device is available for the making 
and breaking of the current. The students 
might construct a simple induction coil by 
using an electric bell or buzzer to provide 
the make and break device. The operation 
of this induction coil should be studied 


APRIL, 1944 


nN 








TWO. NEW 
SCIENCE TEXTBOOKS 


Dynamic 
Biology Today 


Baker-Mills 


Workbook for Dynamic Biology Today 


Dynamic Physics 
Bower-Robinson 


Laboratory Manual for Dynamic 
Physics 
Achievement Tests In Physics 
Key for Dynamic Physics 


(Solutions to Problems in Textbook) 


Each textbook contributes directly 
to three teaching objectives: 


1. Thorough teaching of facts and 
principles to satisfy college en- 
trance requirements and the 
practical needs of students 


- \pplications of science to prob- 
lems of individual and _ social 
significance 


3. Development of scientific atti- 
tude and method, and ability to 
apply them in solving scientific 
and practical problems. 


Illustrated booklets describing each 
textbook, and leaflets discussing spe- 
cific features will be sent to you 
upon your request. 


If you wish to become better 
acquainted with these new science 
textbooks please address our nearest 
office. 


RAND MCNALLY & COMPANY 
CHICAGO 5 


New York 11 Nashville 4 San Francisco 5 
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ARITHMETIC FOR THE EMERGENCY 
Ruch, Knight, Studebaker 


right in the book. 


MATHEMATICS FOR THE EMERGENCY 
Lapp, Knight, Rietz 


onomeltry. 


623 8. Wabash Ave. 
CHICAGO 5 


29 Pryor St., N. 
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PREPARE YOURSELF! 


Tuleen, Porter, Houston 


TEST IT YOURSELF! 
A thorough six weeks’ brush-up course in the 
essentials of arithmetic. Arranged for maxi- 
mum self-help. Problems can be worked 


Answer Key included . . .... . . $0.64* 


BASIC ELECTRICITY 
A refresher course for students who have had Beauchamp and Mayfield 
advanced mathematics; covers fundamentals 
of arithmetic, algebra, geometry, and trig- 


Answer Key included . . . . . . . . $0.80" 


*List price, subject to change; usual discount on quantity orders 


SCOTT, FORESMAN AND COMPANY 


A new-type physics laboratory workbook 
planned to help you teach basic physics 
principles; keyed to twelve standard physics 
textbooks. 19 experiments in radio and 
electricity included. 

re «62s 2s 0 0 6 «¢ + Oe 
re sk es Se ee we 1.08* 


Tuleen, Muehl, Porte 
Chemistry laboratory workbook keyed to 
twelve standard chemistry textbooks. 


en, 5 6 + & « + 2 w + e See 
CO 


Clear,simple wording,excellent teaching dia 
grams, unique organization. Planned for 
students without previous science training. 
Answer Key included . . . . . . . . $1.60* 


2210 Pacific Ave. 114 E. 23rd St. 
DALLAS | New York 10 











and ammeter readings of the primary cur- 
rent and that induced on the secondary coil 


should be made. 


An automobile induction coil may be util- 
ized, operated from dry cells in series or 
from a storage battery. The terminals 
from the secondary coil may be connected 
to rounded terminal points such as those 
found on electrostatic machines or Leyden 
jars, to illustrate the fat spark that it is 
possible to produce. 

The value of the condenser in cutting down 
arcing across the contact points of the 
primary coil and in increasing the size of 
the spark across the terminals of the sec- 
ondary coil may be studied by removing 
the condenser from an induction coil and 
operating coil. Condensers of various ca- 
pacities may be placed in the circuit to 
determine the effects on arcing and on size 
of spark. 

The automobile ignition system should re- 
ceive careful attention in this project. The 
shop or vocational agriculture teacher may 


~~ 
we 


have diagrams and mock-ups of automobile 
ignition systems, and may be willing to 
demonstrate the nature and action of the 
automobile induction coil, distributor, and 
spark plugs. 

Door-bell or toy transformers may be 
studied for construction and operation. 
Simple transformers may be made in which 
the formula for voltage and amperage out- 
put and input may be checked against the 
actual operation (account for loss in power 
due to less than 100% efficiency). 
Discussion of transformers should be 
focused on the transmission of current 
over long distances and the greater effi- 
ciency of high voltage transmission due to 
lessened heat loss. 

A rough model of a telephone transmitter 
may be made by crushing a carbon rod 
from a dry cell, placing it on a tin can 
lid supported on a drum and placing 
other tin can lid on top of the carbon 
particles. If the tins are connected by 


an- 


wires to a telephone receiver or radio 
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headset in series with a dry cell, sounds 
will be heard through the receivers when 
the drum is tapped. It may be possible to 
hear the human voice if the carbon par- 
ticles are adjusted and the mouth is held 
close to the drum head. 

9. A telephone transmitter and receiver may 
be dismantled and studied. They may be 
hooked up in a series with several dry 
cells to provide a simple telephone system. 


l( 


. The apparent lack of exact operation of 
Ohm’s law in an A.C. circuit, because of 
self-induction, may be observed by shunt- 
ing a large coil of many turns of wire 
around an iron core across a six-volt light 
bulb and connecting to a storage battery. 
From the demonstration and discussion, 
students will come to understand the effect 
of the back electromotive force in raising 
the resistance of the coil when the circuit 
is closed or opened. 

11. Students should understand the definition 

of impedance in terms of the combined 
effects of self-induction 


resistance and 


(more properly reactance). It is important 
to see than Ohm’s law applies to alternat- 
ing as well as direct circuits if impedance 
is used rather than resistance. 


XIIl. RECTIFICATION OF CURRENT 

HE VALUES and specific advantages of 

A.C. and D.C. currents should be thoroughly 
understood by the student. The type of pre- 
induction training desirable here is that which 
enables him to realize the necessity of provid- 
ing conversion of alternating to direct current 
and vice versa. The student should acquire 
some knowledge of the nature and operation 
of motor-generator converters, copper oxide 
rectifiers, tungar rectifiers, and vacuum tubes. 


Illustrative Activities 


1. A motor-generator converter may be con- 
structed by making a mechanical connec- 
tion between an alternating current motor 
and a direct current generator (or motor 
which may be used as a generator). The 
connection can be made through a friction 








“Makes General Science Live” 


DIRECTED STUDIES 1N GENERAL SCIENCE 


A Combined Workbook and Experiment Manual 





by and 
DONALD H. PAINTER GEORGE J. SKEWES 


Teacher of General Science, Roosevelt High School, State Teachers College, 
Dayton, Ohio St. Cloud, Minn. 


@An extremely careful, logical development of the 
every Exercise. 


topic under consideration is evident in 


@it provides for learning by observation rathe1 
izing the study. 


than from textbooks exclusively, thus vital- 


@It always presents Prerequisite Principles first. 
lem. 


They are then integrated by a major prob 
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clutch constructed of clutch facings fast- 
ened to wooden disks. ) 
2. An electrolytic rectifier may be made by 
placing an aluminum electrode and a 
carbon or copper electrode in a bicarbon. 
ate of soda solution (about four or five 


teaspoonfuls to a quart of water). Con. | 


nect to a bell or toy transformer. Draw 
off the current through terminals made | 
by severing one of the leads to the electro- 
lytic cell. The constant magnetic polarity 
of a coil connected to the terminals and 
tested by a compass will indicate that the 
current has been rectified. 

3. The copper-oxide rectifier may be dem- 
onstrated. (A trickle charger obtainable 
from an automobile supply store, is a 
copper-oxide rectifier. ) 

4. Discuss the action of electrolytic rectifiers. 
The electrolytic rectifier described above 
works because of polarization when the 
aluminum electrode is positive. This pre- 
vents a flow of current until the aluminum 
electrode become negative. The copper- 
oxide rectifier operates because current 
will pass from the copper oxide to the 
copper but not from the copper to the 
copper oxide. 

5. The rectification of current by the vacuum 
tube may be explained by use of diagrams. 

6. The tungar rectifier should also be ex- 
plained by the use of diagrams. The possi 
bility of connecting vacuum tube and 
tungar rectifying tubes so as to produce 
full-wave rectification may be noted. 


* 
THE FOOD INDUSTRY 


Continued from page 23 


tionally superior to processed foods. By care- 
ful handling dehydrated foods may be put into 
the hands of the Army or the public higher in 
vitamins than the housewife can ordinarily ob- 
tain from fresh vegetables at the local grocer. 

Temperature control, degree of vacuum, type 
of blanch, time of dehydration, packaging. 
and the use of nitrogen and CO,, in containers 
are just a few of the problems that have been 
solved in the food laboratory. 


EHYDRATION must be worked out for 


each vegetable because as in the case of 
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beets the dehydration ratio is 10-1 and the 
rehydration ratio is 1-7, while in the case of 
cabbage the hydrated product recovers 89% 
of the moisture it gave up during the process 
of dehydration. The the flavor, the 
aroma, and the texture of the dehydrated 
produce are all dependent upon the care that is 
taken in the rehydration process. In 


color, 


most 
cases the unsatisfactory experience with de- 
hydrated vegetables have been caused by care- 
less handling of the product in the kitchen 
and, in a lesser degree, to inferior dehydrated 
products put on the market to meet wartime 
needs. 

The laboratory in the food industry is rela- 
tively new and is at present playing a more 
important role in properly feeding a nation at 
war. Its future knows no bounds beyond those 
that bound science. 
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NEW BOOKS 


Elbert F. Blackburn, 


Chief Navigation Instructor, Atlantic Divi- 


Basic Air Navigation. 


sion, Pan American Airways System. McGraw- 
Hill Book Company, N. Y., 1944. 300 pp.. 
14x22 cm., 325 illus. $3.00. 
Elementary Topography and Map Reading. 
Samuel L. Greitzer, Instructor in Mathe- 
matics and Navigation, High School of Sci- 
ence, N. Y. C. McGraw-Hill Book Company, 
N. Y., 1944. 157 pp., 19x22 cm. 
Mathematics for Navigators. Delwyn Hyatt. 
Head of Dept. of Seamanship and Naviga- 
tion, U. S. Merchant Marine Academy, Kings 
Point, N. Y.; Bennett M. Dodson, Command- 
ing Officer, U. S. Merchant Marine Cadet 
Basic School, Pass Christian, Miss. McGraw- 
Hill Book Co., N. Y., 1944. 106 pp., 13x19.5 
em., 78 illus. $1.25. 
4 Guide to Naval Aviation. Lt. Wallace W. 
Elton, USNR, Senior Instructor; Lt. Alfred 
H. Driscoll, USNR; Lt. Robert N. Burchmore, 
USNR; Lt. Gray B. Larkum, USNR. Instruc- 
tors in Naval Aviation, Naval Traiinng School, 
Quonset Point, R. 1. McGraw-Hill Book Com- 
pany, N. Y., 1944. 296 pp., 13x21 em., 151 
illus. $2.50. 
Modern Physics. Charles E. Dull, Newark 
High School, Newark N. J. Revised edition. 
Henry Holt and Company. New York, 1943. 
997 pp. illus. 
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Science Projects 


In Biology, Chemistry 
and General Science 


Biology Projects 
(Published, October, 1942) 


Included among these projects are: loss of soil 
elements by leaching, test tube plants and root 
hairs, food elements of plants, how to make a cross 
section of a stem, using light to make glucose and 
starch, when plants breathe like people, heat of 
respiration in plants, what causes liquids to flow in 
plants, identification of trees, the house fly and 
what he carries, controlling insect pests, digestion, 
checking your posture for health, charting your 
teeth, susceptibility to tooth decay, making media 
of correct pH to grow bacteria 


47 Projects, 100 pages, 
mimeograph 


$1.25 


Chemistry Projects 
(Revised, March, 1943) 


In this group are found examination and purification 
of water; testing of lubricating oil, paint, baking 
powder, wool, silk, cotton, rayon and linen; electro- 
plating; metal working; hydrogenation of oil; getting 
sugar from corn; tanning leather and fur; making 
bakelite, cold cream and vanishing cream, baking 
powder, mirrors, ink, polish, and plastic wood 


35 Projects, 125 pages, 
mimeograph 


$1.25 


General Science 


Projects 
(Published, October, 1942) 


Among the projects are the following: amateur 
range finding, how to navigate by sun and stars, 
weighing without scales, making and using solutions, 
seven ways to start a fire, seven ways to put out 
a fire, chemical indicators, a rock mineral collec- 
tion, a pin hole camera, printing pictures, learning 
to be a radio amateur, a pendulum project, testing 
foods at home, digesting food with saliva, canning 
food, how good are the arches in your feet, sur- 
veying the teeth, and clay modeling and casting. 


34 Projects, 95 pages, 
mimeograph 


$1.25 
Vitalize science with projects. 


The Science Teacher 


201 N. School St. Normal, Iilinois 
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BOOK SHELF 


THE AIRPLANE POWER PLANT. Francis Pope, Lt. Colonel, 
Army Air Corps; Arthur S. Otis, Pilot and Technical Member of 
Institute of Aeronautical Sciences. World Book Company, 
Yonkers-on-Hudson 5, N.Y. 188 pp., 13x20 cm., 104 illus. 
$1.40. Teachers Manual and Key with Tests, 38 pp. 0.28. 


The Airplane Power Plant is well suited to 
the high school level and presents the material 
of this area in a simple and interesting way. 
Features that would be beyond their level are 
only mentioned briefly. The fundamental prin- 
ciples of science that explain the operation of 
the motor are not neglected and are presented 
in simple form that should make the work easy 
to master. 

Adequate use is made of the overview to 
give the student an over-all picture of what 
he later studies in detail. Simplified illustra- 
tions help greatly to make the thought clear. 
VITALIZED FUNDAMENTALS OF MACHINES; and VITALIZED 
FUNDAMENTALS OF ELECTRICITY. Both books by Robert H. 
Carleton, Head of Department of Science, Summit High School, 
Summit, N. J. College Entrance Book Company, N. Y., 1944. 


186 and 184 pp. respectively, 12x19 cm., illus., paper cover. 
Each, 45 cents. 


Each book follows the pre-induction training 
course in its area as outlined in the War De- 
partment manual PIT-101 which is recom- 
mended to high schools by the U. S. Office 
of Education. 

The books are designed for those boys who 
will later enter the armed forces. It is in- 
tended for student use as an aid to class room 
study and later for use as a convenient hand 
book and review text. 

The books are very well illustrated. The 
diagrams are done in two colors, red and 
black, in such a way as to vividly bring out the 
most important features and fix them in the 
student’s mind. 

SO YOU WANT TO BE A CHEMIST. Herbert Coith, Associate 


Chemical Director, the Proctor and Gamble Company, McGraw- 
Hill Book Company, N. Y., 1943. 128 pp. 12x18.5 cm. 


Often young people of high school and 
college age want to know what the work of 
the chemist is like, esepcially if they are 
somewhat interested in that area. This book 
answers that question in an honest, straight 
forward manner that does not over sell chem- 
istry, but does show its importance and tells 
what it takes to be a chemist. It may disillu- 
sion some of those romantic day dreamers 
from specializing in chemistry; but, on the 
other hand, it may encourage others in the 
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field who have good common sense and a 
will to succeed. 

The book should be in every high school 
and college library. 
BELOVED SCIENTIST. David O. Woodbury, with a foreword 


by Owen D. Young. Whittlesey House, N. Y., 1944. 358 pp. 
15x22 cm., illus. $3.50. 


Beloved Scientist is interesting not only be- 
cause it presents the biography of a great 
man, influential in the scientific world, but 
also because in it we follow the historical de- 
velopment of the electrical industry and 
become acquainted through quite personal 
glimpses with the life and work of other great 
men in this area, such as Edison, Westing- 
house, and Steinmetz. 

The life of ‘Thompson itself is most inter- 
esting and inspiring not only because he de- 
veloped as a young precocious experimenter, 
but also because he grew into a great inventor, 
a great teacher, and a great leader in scien- 
tific thinking and education. 

FIGHTING FITNESS. C. Ward Crampton, M. D. Whittlesey 
House, N. Y., 1944. 251 pp., 13x20 cm., illus. $2.00. 

Fighting Fitness is written as a guide to the 
individual in making himself physically fit 
and in the best condition to render his coun- 
try the best possible service. It gives tests 
and training methods used in the army and 
navy. The book “discusses athletic sports and 
games. exercises, grass drills, Commando or 
Ranger methods, individual combat events, 
military swimming and obstacle races” and is 
aimed directly toward military objectives. 

The book is well suited to use of the high 
school and college boy and of the instructor 
and coach. 


MAP READING AND AVIGATION. Richard M. Field, Prince- 
ton University; and Harlan T. Stetson, Massachusetts Institute 
of Technology. D. Van Nostrand and Company, New York 
City, 1942. 129 pp. 21x28 cm. 83 illus. $2.50 list. 
This book meets a demand for essential 
material for introductory courses in map read- 
ing and aerial navigation. Its aim is to pre- 
pare students to interpret aerophotographs for 
the purpose of avigation, to understand con- 
tour maps and visualize the terrain as there 
presented, to know the types of terrain of 
North America, to understand the relation of 
latitude and longitude to the apparent posi- 
tion of a celestial body at a given time, and 
to gain familiarity with the determination of 
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: Physics 
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| Electronic Physics 

t By L. Grant Hector, Herbert S. Lein 

t and Clifford E. Scouten 

This is a new text in which the fundamentals of electricity and light are 
1 
presented by means of modern electronic concepts. The electrical nature 
| of atoms of all elements is constantly used in the explanations of the 
t 


subject. Most of the illustrations are printed in color. 289 Illus. 355 Pages. 
$3.75 (1943) 


College Physics-srd Edition 


By Arthur L. Foley, Indiana University 
This is a widely adopted text for use of students in the arts and science. 
The material is well organized, the illustrations are interesting and the 
. problems are practical and thought-provoking. 470 Illus. 757 Pages. $3.75 
) (1941) 
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‘| THE AIRPLANE Just published 


7 POWER PLANT INSTRUCTIONAL 


h | By Francis Pope TESTS IN 











r Lieut. Colonel, United States Army 
lir Corps AERONAUTICS 
: By Albert J. Rosenberg 
e and Arthur S. Otis wet 5 
> . Technical Consultant, 
rk Educator, Technical Member 


: 2 ‘ U. S. Office of Education 
Institute of Aeronautical Sciences 





“ ' Authors of edited by Arthur S. Otis 

| ELEMENTS OF AERONAUTICS 

s Thirty unit tests in the funda- 
or A simple, comprehensive textbook on aircraft engines fon mentals of aeronautics which pro- 
n- high school students. Here is a description of the source ‘de I Pe ; 
re and mechanisms of power for aircraft which covers all tes mers iad ~— 5 —— 
of the principal parts, with briefer mention of technical de- uous remedial instruction. The 
of | tails not suitable for intensive study. Simplified illustra- topics of the CAA examinations 
. tions and diagrams contribute to ease of understanding. are fully covered. 

‘ World Book Company 

‘ | 2126 Prairie Avenue, Chicago, 16 Yonkers-on-Hudson 5, New York 
R 
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course and distance by the use of avigation 
charts and the compass. Many excellent aerial 
photographs are included for study. The book 
is well illustrated, attractive, and easy to read. 
RACES OF MANKIND, Ruth Benedict, Gene Weltfish. Public 
Affairs Pamphlet, 32 pages, 10 cents. Quantity discount avail- 


able from American Association of Scientific Workers, 18 
Washington Sq., New York 11, N. Y. 


A most timely booklet that should be in the 
hands of every high school boy and girl. Sci- 
ence’s answers to widespread notions of racism 
are summarized succinctly by two renowned 
anthropologists of Columbia University. The 
presentation is non-technical and cleverly illus- 
trated throughout. It 
questions concerning origins, skin color, brain 


answers the common 


size. blood types, and terms such as Aryan 
and nationality. This booklet is a real con- 
tribution to the war against Fascism. 


ELECTRONIC PHYSICS, Hector, Lein, Scouten. 
pages, $3.75. 


This booklet is of interest to those seeking 
a different approach to electricity, magnetism 


Blakiston. 355 


and light. Electrical phenomena are studied 
from the electron-proton point of view. The 
other phenomena are shown to be various as- 


pects of electrical principles. The book is 
profusely illustrated with color. J. 5. 
VITALIZED PHYSICS, Carleton. 384 pages, paper cover. 
College Entrance Book Co., New York, 1943. 50 cents. 


This elementary text in general physics is 
brought up to date with the inclusion of refer- 
ences to radio and aviation. The graphic 
nature of its profuse illustrations is decidedly 
effective. The text has been edited by Michael 
N. Idelson, whose previous work in this feld 
is widely known. 5 
WINGS FOR AMERICA. Marshall Dunn, author of ‘’Science 
and Modern Progress’’, and Lloyd N. Morrisett, University of 
California. World Book Company, Yonkers-on-Hudson, New 
York, 1943. Price, $1.00. 

Wings for America tells briefly the amaz- 
ing story of American aviation—from balloons 
to Flying Fortresses within forty years. The 
book is packed with inspiration for air-minded 
boys and girls. It is simply written, yet com- 
prehensive. 

The book gives a broad picture of “The 
Business of Flying”, describing how the air 
lines operate and the specialized training of 
the men who fly and maintain the planes. 
The chapter, “Flying for America’, tells the 
steps by which a man becomes a pilot in the 
Army Air Forces and how another learns to 
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The 


science of weather is presented in relation to 


be a crew chief in the ground crew. 


aviation. 

Although a wealth of facts are given the pre- 
sentation is elementary and well within the 
abilities of pupils in the upper elementary 
grades as well as within the high school. 
GALAXIES. 
ton 1943. 

Those familiar with the previous issues of 
the Harvard Books on Astronomy will wel- 
come this latest addition with anticipated 


Harlow Shapely. $2.50 list, 229 pages, Blakis- 


pleasure. By the aid of modern photographic 
telescopes. Shapely leads his reader through 
space hundreds of millions of light years dis- 
tant. The Clouds of Magellan is treated as 
the toolhouse of the astronomy of galaxies. 
Questions relating to the finiteness of the uni- 
verse, expanding universe, amount of material 
in the stars and interstellar space are ably 
The book illustrated. It is 
well made and beautifully bound. as those 


j. 3. 


INTRODUCTORY SHOPWORK. Mack M. Jones, Professor of 
Agricultural Engineering, University of Missouri, and Aaron 
Axelrod, Instructeor of Machine Shop Science, Bayonne Vo- 
cational High School, Bayonne, New Jersey. McGraw-Hill 
Book Company, New York, 1943. 290 pp., 15x23 cm. 364 
illus. $2.00 list. 


This book is a text and reference in shop- 


treated. is well 


familiar with this series know. 


work. It is designed to supplement the work 
of the student. It 
deals with tools, materials, operations, and 


instructor and aid the 
processes rather than with projects and so 
can be used with any type of work. Em- 
phasis is placed on underlying reasons for 
principles given. 
MATHEMATICS ESSENTIAL TO ELECTRICITY AND RADIO. 
Nelson M. Cooke, Lieut., U. S. Navy, Radio Materiel School, 
Naval Research Laboratory, Washington, D. C., Joseph B. 
Orleans, Head of the Mathematics Department, George Wash- 
ington High School, New York City. McGraw-Hill Book Com- 
pany, New York, 1943. 418 pp, 15x23 cm. Illus. $2.40 list.. 
Mathematics Essential to Electricity and 
Radio is useful in high school and college 
as a reference book in physics and as a source 
book of practical problems in algebra. trig- 
onometry, and physics. The theory of elec- 
tricity and radio is given at appropriate 
places in the text where it best fits the mathe- 
matical principles studied, extending from 
simple algebra through quadratic equations, 
logarithims, and trigonometric functions. For 
those wanting a mathematical background for 
electricity and radio this book will be most 
useful. 


THE SCIENCE TEACHER 











Fisher S-A-F-E-T-Y Appliances 




















Minimize 








. > 
Injuries 
| 
| i 
a) Avoid 
: ort ° 
Negligence 
i 
= o 
Provide 
. 
Protection 
l 
y 
_ 
e 
The Fisher First Aid Cabinet contains materials required for 
carrying out directions on the Laboratory Emergency Chart. 
of ‘ . 
n Every laboratory should provide the proper equip- 
- ment to protect workers from accidental injury and 
4 to treat injuries should they occur. The provision of 
such materials not only helps to avoid accidents but 
° complies with the obligation to avoid negligence. 
' Fisher Safety Appliances provide this protection 
} for the laboratorian. They were designed to meet the 


t requirements for protection from accidents peculiar 
| to laboratory operations. 


. Check List of Fisher Safety Appliances 


Fisher Safety Glass Shield, 30”x14”, with substantial 





r aluminum frame and 15-pound base....Each, $19.00 
. Fisher Safety Visor, 

. protects eyes and face............ .._Each, $ 2.50 

1, Fisher Safety Tongs, for handling beakers, flasks, 

. casseroles and dishes.... .......8et of 4, $ 6.00 

me Fire Blanket, in special case for 

Lf quick enveloping .... balecisienninaleniol Each, $20.00 

d Fisher Safety Pipette Filler, 

2. for drawing up harmful liquids............ Each, $ 2.50 The forefinger manipulates the 

- Fisher First Aid Cabinet, plunger of the Fisher Safety Pipette 
containing 33 items... ilar dai Each, $15.75 Filler and then controls the liquid 


A few Fisher Laboratory Emergency Charts are still available for level just as it would if it were on 














Cr. free distribution. If your laboratory does not have one, write for a cop) the top of the pipette. 
Le 
C- . . 
Manufacturers—-Distributors— 

mn ‘ 
. FISHER SCIENTIFIC CO. 9° EIMER ano AMEND 
or C- o~ 

717 Forbes Street . Pittsburgh, Penna. 635 Greenwich Street © New York, N.Y. 
Tr , : 

Headquarters for Laboratory Supplies 











POLAROID POLARIZING FILTERS 
for High School Experiments 


Polaroid J-Glass Polarizing Disks 
provide for striking polarized 
light demonstrations in the lab- 
oratory. Composed of laminated 
dichroic sheet polarizer material 
placed between glass disks, these 
are mounted in plastic rims 13/4 
diameter with clear aperature of 
ft cm. 


Catalog No. 87602 Polaroid J- 
Glass Polarizing Disks,in leather- 


ette metal case....per pair $6.00. 


Polaroid ]-Film Polarizing Disks, 
rimmed, are similar to Polarizing 
Disks but with lower transmission properties, and constructed of less expensive 
and unbreakable materials. Packed in cardboard box with an instruction manual. 


No. 87602 


Catalog No. 87615 Polaroid J-Film Polarizing Disks per pair $2.50. 


Polaroid Experimental Kit, Hand Type, is excellent for performing many 
experiments and demonstrations 
with polarized light. It is fur- 

nished with a pair of No. 87615 

Polaroid Disks and a hand polar- 

scope fixture. Provided with the 

following specimens small calcite 

crystal; a photoelectric U; a black 

mirror; a disk of biaxial mica for 

interference; a disk witha stepped 

retardation series; a disk with re- 

tardation wedge to show progres- 

sion of interference colors; and 

an instruction book. 


Polaroid Experimental Kit, fur- 
nished in an attractive velvet- 
lined pocket case. Catalog No. 


87616 ........ $7.50. 


CENTRAL SCIENTIFIC COMPANY 


SCIENTIFIC INSTRUMENTS ( N© LABORATORY APPARATUS 
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